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RETE FOR THIRD-FLOOR SLAB of Los Angeles, 
department store is pumped through 475 ft of hori- 
j and 40 ft of vertical pipe. See article, page 20. 
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Chain of Rocks Plan Calls for 27,700,000 Cu Yd of Excavation 
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Four Earthfill Dams Create Storage Reservoir in Colorado 
Modern Power and Irrigation Structures Promote Development of North Africa 


Tests Assure Adequate Warning of Marine Borer Attacks in New York Harbor 
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@ THE SCOPE OF RAYMOND’S ACTIVITIES... CONCRETE PILE COMPANY 


includes every recognized type o! pile foundation—concrete 


A Branch Offices in Principal Cities of the 
composite. precast, steel. pipe and wood lso caissons 
— — P*P , : United States and Latin America 
construction involving shore protection, shipbuilding facilities, 


harbor and river improvements. borings for soil investigation 140 CEDAR STREET - NEW YORK 6 N.Y 
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Original Woodcut by Lynd Wari 


Underwater installations, for which large quantities of 


‘ast iron pipe have been used through the years, frequently pre- 


sent special and sometimes difficult problems. Pipe design 


or installation methods, or both, may be involved. If you have 











U. S. PIPE & FOUNDRY CO. 
General Offices: Burlington, N. J. 
Plants and Sales Offices throughout U.S. A. 





such a problem, we shall be glad to 
share our extensive knowledge of 


how others have met similar 





conditions—an experience acquired 
in nearly fifty years of supplying 
U. S. Cast [ron Pipe for river- 


crossings and other subaqueous jobs. 
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; NS FOR the Seventy-fifth An- 
Convention to be held in 

— uluth, Minn., July 16-18, 1947, 
rapidly being completed. The 

and the location make it 
ible for members to combine 

ttendance at a meeting of wide 

~ tecinical appeal with a vacation in 
tate noted for its many attractions 

r summer visitors. While Minne- 

great iron deposits are well 

wn, the state has widely varied 

ral resources and a_ rapidly 

leveloping wealth. The _ state's 

hipping by both rail and water ts 

remendous, and the Great Lakes, 

with Duluth advantageously located 

33) isa port, provide a waterway to the 
\tlantic. An ideal summer climate 

its famous 10,000 lakes make 


ra 





ition spots of the country. 


Following is a summary of the 
program as developed to date. 


8:30 Registration 
10:00 Annual Convention called to order 
by 
A. C. Josepus, M. ASCE, President, 
Duluth Section, ASCE 
10:05 Address of Welcome 
Hon. GEorGE W. JouHNsoN, Mayor of 
Duluth 
10:15 Response 
E. M. HaAstTInGs, President, American 
Society of Civil Engineers 
10:20 Annual Address 
E. M. HAstInGs, President, American 
Society of Civil Engineers 
11:00 Iron Resources of Minnesota 
Dean E. H. Comstock (Ret.), 
versity of Minnesota. 


Uni- 


Summer Convention to Be Held in Duluth, 
Minn., July 16-18, 1947 


Meeting Headquarters Will Be Hotel Duluth 


General Meeting— W ednesday Morning 


11:20 Timber Resources of Northern 
Minnesota 
GALEN W. PrKke, Forest Supervisor, 


Superior National Forest, Duluth, Minn. 
11:40 Business Meeting 
11:50 Recess for Luncheon 


12:15 Men’s Luncheon 


Joint with Duluth 
Association of Professional 


Engineers Club, 
Engineers, 


and Northern Minnesota’ Engineers 
Society. 
Hotel Duluth Ballroom Tickets 


$1.75 each 
Address by S ZL 
dent, Minnesota 
neering Societies, 
Engineering.”’ 


STOLTE, Past-Presi 
Federation of Engi 
“Professionalism in 


12:15 Ladies Luncheon 


At Northland Country Club followed 
by sightseeing, cards or golf. Tickets 
$1.75 each 





Construction Division 


+ Lynd Ward 
Kirby Smith, Chairman, Construction 
vision Executive Committee, 
Presiding 


2:00 Construction Features of the Maine 
Turnpike 
R. N. Bercenporr, M. ASCE, Con- 
sulting Engineer, Kansas City, Mo. 


2:45 The Garrison Dam Project 
W. W. WANAMAKER, M ASCE, 
Colonel, Corps of Engineers, U.S.A., Fort 
Lincoln, N.Dak 
3:30 Construction in South America 


]. J. Cottins, Assoc. M. ASCE, Ray- 
| Concrete Pile Co., New York, N.Y 


Power Division 


). Justin, Chairman, Power 
vision Executive Committee, 
Presiding 


2:00 Maintenance of Concrete in Hy- 
draulic Structures 
C. Gresecke, Assoc. M 


ulic Engineer, Minnesota 
‘ower Co., Duluth, Minn. 


ASCE, 
Light 


GINEERING 





Waterways Division 
W. W. DeBerard, Chairman, Water- 


ways Division Executive Committee, 
Presiding 
Rivers Diversion 
Plan 
M. W. TorKetson, M. ASCE, Director 
of Regional Planning, State Planning 
Board, Madison, Wis 


2:00 Wisconsin-Fox 


2:30 Discussion opened by 

F. N. Meneree, M. ASCE, Professor 
of Engineering Mechanics, University of 
Michigan, Ann Arbor, Mich. 


3:00 Part Played by the Great Lakes 
Transportation System in World 
War Il 


TERRACED SIDES OF world’s 
largest open-pit iron-ore mine 
show effect of war's demand 
for iron ore. Hull-Rust mine 
at Hibbing, Minn., operated 
by Oliver Iron Mining Co., is 
objective of inspection trip 
during Duluth Meeting. Mine 
produced 20,000,000 tons of 
ore in 1944, and total of 361,- 
000,000 tons since first opened 
in 1896 


ae 


= Technical Division Sessions—Wednesday Afternoon 


DaBney O. E_iiotr, M..ASCE, Colonel, 
Corps of Engineers, U.S.A.; Great Lakes 
District Engineer, Chicago, Ill. 

3:30 Discussion opened by 

Louis C. Saprn, Hon. M. ASCE, 
Vice-President, Lake Carriers Association, 
Cleveland, Ohio 


WEDNESDAY EVENING 
July 16, 1947 


7:30 Informal Dinner, Entertainment and 
Dance—Hotel Duluth Ballroom 
After the Dinner, there will be an 

address by Margaret Culkin Banning, 
followed by motion pictures and dancing 
Tickets $5.00 each. 

































Technical Division Sessions—Alll Day Thursday 


THURSDAY—JULY 17—MORNING 


Construction Division 


Kirby Sm th, Chairman Executive Com 
mittee, Construction Division Presiding 


9:00 The Future Outlook for the Con- 
struction Industry 

Forrest W. Parrott, President, As 

sociated General Contractors of America, 

Inc., Vice-President, C. I Lytle Co., 
Sioux City, lowa 
9:30 Discussion 

9:45 Cost Control for Construction 
Projects 

ARNoLD O. Bass, Assoc. M. ASCE, 

Head of Progress Control Section, U.S 

Bureau of Reclamation, Washington, 

D.C 
10:30 The Building Construction Research 


Advisory Board 
1. C. Stevens, Past-President, ASCE, 
Consulting Engineer, Portland, Ore 


11:00 Discussion 


Ricwarp H. Tattow III, M. ASCE 
Abbott, Merkt & Co., Inc., New York 
N.Y 


Highway Division 


Charles Upham, Chairman, Execu- 
tive Committee, Highway Division, 
Presiding 
9:00 Program and Progress of 3-Year 

Plan of Highway Construction in 
the Northwest Area 
ASCE, U.S. Public 
Paul, Minn 


S. L. TaYLor, M 
Roads Administration, St 


9:45 Alaska Perma-Frost Investigation 


H. J. Mancer, U.S 
St. Paul, Minn 


Engineer Office, 


10:30 Soil Stabilization for Highways in 
Northern Minnesota 


GEORGE W Ders_er, Assoc. M 
ASCE, Highway Engineer, St. Louis 
County, Duluth, Minn 


11:15 The Dynamics of Highway Bridges 

J. A. Wise, M. ASCE, 

Civil Engineering, University of Minne 
sota, Minneapolis, Minn 


Professor of 


Hydraulics Division 
Lorenz G. Straub, Member, 


Hydraulics Division Executive 
Committee, Presiding 


9:00 Diffusion of Submerged Jets 
HUNTER Rouse, M. ASCE, Director of 
Hydraulic Research, University of lowa, 
lowa City, lowa. 


9:45 An Engineering Concept of Flow in 
Pipes 
CHARLES W. Harris, M. ASCE, Pro- 
fessor of Civil Engineering, University of 
Washington, Seattle, Wash 


10:15 Entrainment of Air in Water Flow- 
ing at High Velocities 

Lorenz G. Srraus, M. ASCE and 

WARREN W. De Lapp, Jun. ASCE, St. 

Anthony Falls Hydraulic Laboratory, 

Univ. of Minnesota, Minneapolis, Minn. 










Waterways Division 
W. W. DeBerard, Chairman, W ater. 


ways Division Executive Comm tee, 


Presiding 
9:00 Developments of the Missouri River AL 
Basin 
DeLBERT B. FREEMAN, M. ASCE. I; 

Colonel, Corps of Engineers, USA 7-30 
District Engineer, Omaha, Nebr : 
9:30 Discussion . 

9:45 Duluth-Superior Harbor 
H. R. Core, Colonel, Corps of Engi 
neers, U.S.A.; District Engineer, Duluth : 
Minn R 
10:15 Discussion , 
11:15 Ladies will depart from the Hote! 
Duluth to the Flame for Luncheon 
Following luncheon, the ladies will 
have a choice of sightseeing trips, includ A 
ing a boat trip through the Duluth 
Superior Harbor. Tickets for the lunch 
eon and afternoon's entertainment ar THE | 
$1.75 each. . 
uirport 


signed 


12:15 Luncheon for Men 





THURSDAY AFTERNOON—JULY 17 


Hydraulics Division 


L G Straub, Member 
Hydraulics Division Executive 
Committee, Presiding 


SYMPOSIUM ON DESIGN AND 
OPERATION OF MULTIPLE- 
PURPOSE RESERVOIRS 


Influence of State Governments 
on Design of Federal Multiple- 
Purpose Projects 


orenz 


2:00 


Don McBripe, Secretary-Manager, 
National Reclamation Association, Wash 
ington, D.C 

2:30 Discussion 


2:45 Coordination of Operation of Mul- 


tiple-Purpose Reservoirs with 
Public Utility Systems 
J. B. Tuomas, President of Texas 
Electric Service Co , Fort Worth, Tex 


3:15 Discussion 


14 


3:30 Review of Principles of Design and 
Operation of Multiple-Purpose 
Reservoirs 
RayMOND A. Hitt, M. ASCE Chair- 
man of Joint Committee on Design and 
Operation of Multiple-Purpose Reser- 
voirs 


Structural Division 


Craig P. Hazelet, Member, Structural 
Division Executive Committee, 
Presiding 
2:00 Wood as an Engineering Material 
L. J. MarRQuarRpT, Assistant Director, 
U.S. Forest Products Laboratory, Madi- 

son, Wis 


2:45 Discussion 
3:15 Use of Aluminum Alloys in Strue- 


tures 
B. J. Frercwer, Assoc. M. ASCE, 3:30 The Water Supply of the City @ 
Chief Engineer, Development Division, Duluth 
Aluminum Co. of America, New Ken- M. D. Lupratovicn, Assistant Mana 
sington, Pa ger, Water, Gas and Sewage Disposal De 
4:00 Discussion partment, Duluth, Minn. 
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Duluth Hotel Ballroom. Tickets $1.7 est log 
each. Idlew1l 
Following the luncheon there will be 
an address on ‘‘Minnesota’s Peat Re 
sources" by Robert L. Fitzgerald, Vic« NE 
President and General Manager, Dulut! NEW LI 
Steam Corp. aon 
runway 
400 ft hi 
ceives ra 
plane er 


flash pre 


Sanitary Engineering Division 


George J. Schroepfer, Past Member, 
Sanitary Engineering Division Execu- 
tive Committee, Presiding 


2:00 The Minnesota Pollution Control 
Act and Administration 
Harvey G. Rocers, Assoc. M. ASCE, 
State Board of Health, Minneapolis, 
Minn 


2:30 Discussion 


2:45 Proposed Sewage Treatment Plant 
for Rochester, Minn. 


Duva.LL, M. ASCE, Consulting 
Paul, Minn 


a 3% 
Engineer, St 


3:15 Discussion 


on 


Our Kiver 


ONS 


the Hote! 
Luncheon 


Jivision 


Member 
»n Cxecu- 
ing 
on Control 
‘ation 
M. ASCE, 


[inneapolis, 


ment Plant 
finn. 


Consulting 
the City of 
tant Mana 


ispos | De- 
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Make Hotel Reservations Early 


{URSDAY EVENING— 
JULY 17 


On account of the crowded hotel situation, 
members are urged to make their hotel 
reservations well in advance of the conven 


informal Dinner and Entertainment tion by writing to John L. Pickles, Chair 


by Duluth Symphony Orchestra man, Hotel and Registration Committee, 
25.00 each c/o Chamber of Commerce, Medical Arts 
Building, Duluth 2, Minn 


Hotel Rates 


ALL-DAY EXCURSION ON es 
FRIDAY Room Room 


With With 
With out With out 
Excursion to Iron Mines Bath Bath Bath Bath 
Hotel Duluth 4.00 2.59 6.00 4.00 

vers, ladies and guests will leave 7 ; 
| Duluth at 7:30 by bus for an metas Squniing rom Cae 
of the famed open-pit iron Mote! Holland 3. 6.09 4.09 
Che party will have luncheon at Hotel Lennox $00 2.99 6.00 4.90 
Minn., after which the Hull Hotel Lincoln 3.00 00 3.7 
ine at Hibbing will be visited Hotel Arrowhead $00 3.90 $00 2.50 
facilities and other mines in th Hotel Cascade 4.00 3.00 1.00 2.50 
will ilso be inspected Hotel McKay , £9 2 00 459 , an 


Local Committee 


Entertainment features and _ technical 
program are under the direction of a local 
committee The executive committee for 
this group is made up of the chairmen of 
the various subcommittees, and is under 
the chairmanship of Gordon H. Butler 
The subcommittee chairmen are as follows 


Entertainment and Reception Committee 


A. C. Josephs, President, Duluth Section 
Finance Committee 
A. ¢ Giesecke 
Program Committee 


W. A. Clark 


Publicity and Students Committee 
Joseph Vernath 
Transportation Committee 


George W. Deibler 


Ladies Committee 
Mrs. H. E. Farnam 





All-Weather Approach Provides Greater Airport Safety 


FIRST FULL SYSTEM of an partial installation at the Cleveland 
rt approach lighting system de- Municipal Airport have proved the 

to penetrate 1,000 ft of thick- effectiveness of the system which, ac 
g is to be installed at New York's cording to statements issued by 
iid Airport shortly. Tests of a Westinghouse Electric Corp., should 


NEW LIGHTING SYSTEM supplements but does not replace radio and radar aids. Pilot 

ates airport by radio and aligns plane by instruments at outer marker—2 miles from end of 

then begins to descend slowly until he reaches approach portal, imaginary frame 

t high by 700 ft wide with its lower edge 100 ft above level of runway. Here pilot re- 

radio signal indicating he must leave instruments and search for visual contact. When 

e enters approach portal 3,500 ft from end of runway, pilot will see artificial lightning 
flash produced by line of brilliant approach lights, regardless of weather conditions 





sharply reduce the number of plane 
crashes caused by poor visibility and 
do away with flight cancellations 
The system includes three component 
parts: approach lights, runway desig 
nator, and runway lights. 


PART OF APPROACH LINE, this 3,300,000, - 
000 candlepower krypton light penetrates 
1,000 ft of densest fog. Although light 
source is only about 2 in. long, brilliance of 
beam concentrated by reflector is greater 
than that of sun. Group of neon lights aid 
krypton units in piercing fog 











ON COMPLETION of the Chain of Rocks project, the last serious impedi- 
ment to full utilization of the 9-ft channel extending from New Orleans to 
Minneapolis and the Great Lakes will be removed. Construction will 
proceed as funds are made available, but it is estimated that at least four 
years will be required to complete the project. Bids were received May 20 
for the construction of the locks, the levees adjacent to the locks, and an 
access road. Work now under way consists of dredging a pilot channel 
to provide water access to the lock site during the construction period, and 
the construction of a bridge over the future canal to permit relocation of 
U.S. Highway €6. The bridge job was awarded to Bushman Construction 
Co. of St. Joseph, Mo., in August 1946, and substantial progress has been 





made on the foundations. 


FROM THE EARLIEST DAYS of 
navigation on the Mississippi River, 
there has been a reach of the river 
just north of St. Louis Harbor that 
has interfered in varying degrees with 
river traffic. This section, known as 
the Chain of Rocks Reach, extends 7 
miles along the northern boundary of 
the City of St. Louis, being roughly 
that section of river between Mer- 
chants and Chain of Rocks Bridges. 

At two locations in the Chain of 
Rocks Reach, ledges of rock extend 
from the right or west bank under the 
river channel. These ledges act as 
natural weirs, or submerged dams, 
causing a sharp increase in slope with 
consequent excessive velocities. 
Under present conditions in this 7- 
mile reach, at low water there is a 
total fall of about 11 ft or an average 
of approximately 1.5 ft per mile. 
This fall can be compared with the 
average fall of about 0.5 ft per mile in 
the upper Mississippi River above the 
Chain of Rocks Reach and an average 
fall below that section from St. Louis 
to Cairo of 0.6 ft per mile. 

The velocities produced in_ the 
Chain of Rocks Reach, sometimes ex- 
ceeding 12 ft per sec, make this sec- 


16 


tion exceedingly difficult to navigate, 
and require double tripping of even 
the most powerful towboats. Fur- 
ther, at extreme low water, the navi- 
gable depth may be reduced to as 
little as 5.5 ft, thus preventing full use 
of the improved waterway available 
above and below the Chain of Rocks 
Reach. 
27,700,000 Cu Yd of Excavation 


The approved Chain of Rocks plan 
contemplates a lateral canal on the 


| 


BY CONGRESSIONAL RESOLU- 
TION dated October 31, 1938, the 
Chief of Engineers was requested to 
prepare a report setting forth a plan of 
improvement for the Chain of Rocks 
Reach. This report was submitted on 
December 15, 1938, printed as House 
Document No. 231, and included in 
the River and Harbor Bill approved by 
Congress in 1939. However, this bill 
was vetoed by the President in view of 
the imminence of war. The project was 
again approved by Congress in the 
River and Harbor Act of March 2, 
1945, and signed by the President. 
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left bank, or Illinois side, o 
Mississippi River between river 
184 and 194.5, with a large maj 


an auxiliary lock at the downs: 
end of the canal approximate), 
Inadd 


west of Granite City, II. 
a low-head movable dam with 
gation pass is authorized just 


Chain of Rocks Bridge, althoug! 


struction is to be deferred unt! 


pletion of the lateral canal, anc 


ther lowering of the low-water 
at Lock and Dam No. 26 ma 
desirable. 


Total Canal Length 44,300 ft 


the 
liles 
ind 
Cam 
due 
tion, 
lavi 
below 
con. 
com- 
fur 

plane 
kes it 


The north end of the canal will by 
approximately one mile south of the 


mouth of the Missouri River, a: 
south end of the canal will be 


id the 


adja- 


cent to the Granite City Engineer 


Depot ana approximately 3,800 
stream of Merchants Bridge. 


ft up- 
The 


canal will cross the slough behind 
Chouteau Island at several points and 
follow Cabaret Chute for 3 miles on 


the lower end. 
be approximately 44,300 ft, « 
miles. 


The total length wil! 


r A4 


The bottom width of the canal wil] 


be 300 ft. 


The width at the top will 


be approximately 550 ft, the side 


slopes being |on 3. The depth 


of the 


cut will vary from 10 to 45 ft, the 


average depth being 32 ft. 


Excava 


tion will be approximately 27,700,000 
cu yd of earth, the material excavated 
being used in levees paralleling the 


canal. 
The elevation of extreme low 


water 


of record at the downstream entrance 
to the canal is 376.8 ft mean sea level 


Accordingly, the bottom of the 


canal 


downstream of the lock is at El. 362 
ft, thus providing a depth of slightly 
less than 15 ft at extreme low water 
This will permit further lowering oi 
the low-water plane without entailing 
a deficiency of depth in this part of 


the canal. 


The elevation at extreme 


low water of record at the upstream 
entrance of the canal is 388.4 ft mean 


sea level. The bottom of the 


at this point will be at El. 378, leaving 


a minimum depth of 10.4 ft. 
Longest Lock on Mississippi 


canal 


Near the lower end of the canal, a 


1,200-ft main lock and a 600-ft 


auxil- 


iary lock will be located. Each lock 


will be 110 ft wide. 


The main lock 


will be the longest lock in the Mis 
sissippi River system and will perm 
passage of the longer tows now 1m serv: 
ice without the necessity of breaking 
tows. The upper lock gate sills wil 
provide approximately a 14-ft depth 
at extreme low water of record, and 
the lower gate sills will be 16.8 ft be 


low low water of record. Lock walls 
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‘ e approximately 92 ft high. 
tructure will be founded on bed- 
xcept for the upper poiree sill, 


w! will be on piles. About 400,- 
0 cu yd of concrete will be required 
two locks. 
upstream gates are unusual. 
During the winter it may be necessary 


s ice through the lock chambers, 

ince it is impracticable to op- 

miter gates against an appre- 

ia head of water, double-leaf ver- 

tical-lift-type gates are used. In 

iddition, these gates will pass flow to 

iid in fillimg the lock chamber. Each 

leaf will be 30 ft high and each gate, 

onsisting of two leaves, will weigh 
ibout 900,000 Ib, or 450 tons. 

[he downstream gates will be of 

e miter type, and in the main lock 

leaf will be 61 ft long, 72 ft high, 

nd will weigh about 200 tons. In 

the auxiliary lock each leaf will be 43 

high and will weigh 140 tons. 

The lock gates will be operated 

electrically. 


; 


Maximum Lift of 21 Ft 


[he normal lift of the locks will 

ry from 5 to 11 ft, depending upon 
river stage. After the auxiliary dam 
is built, the maximum lift of the locks 
it low water will be 21 ft. About 
2,940,000 cu ft of water will be handled 
through the main lock for each lock- 
we of 21-ft lift, and at this maxi- 
mum lift the time required for filling 
the main lock is 7'/» minutes. 


EARTH EXCAVATED from 8.4-mile canal 


approximately 27,700,000 cu yd 
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Topeka | Kansas 
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Scale in Miles 
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IMPROVEMENT OF the Mississippi River 
above the mouth of the Ohio in the interest of 
navigation has been under way since 1837, 
when Congress provided funds for construction 
in St. Louis Harbor. At present the author- 
ized project provides for a dependable channel 
9 ft in depth from the mouth of the Ohio River 
to Minneapolis, Minn. From Cairo, Ill., at the 
mouth of the Ohio River, to Alton, Ill., at 
river mile 202.9, improvement has been by 
open-river regulating works. Between Alton 
and Minneapolis, river mile 857.5, the 9-ft 
channel is obtained by a series of 25 locks 
and dams. The most southerly is the Henry 
T. Rainey Dam (Lock and Dam No. 26) at 
Alton, which extends the pool up the Illinois 
River for 80 miles, and, together with seven 
additional locks and dams on that river, makes 
a 9-ft channel available to the Great Lakes. 





Levees will be constructed on each 
side of the canal to an elevation of 
139.5 ft mean sea level to protect 
against a flood equal to the highest of 
record (1844) with 2 ft of freeboard 
(approximately 1,300,000 cfs). The 
width at the crown will be 20 ft. The 
toe of the levees on the canal sides will 
be about 150 ft from the edge of the 
cut to prevent displacement due to 
the weight of the levees. Berms ex- 
tending out from the levee within 25 
ft of the edge of the canal will be built 
to El. 421. 

The levee on the east side of the 
canal will become a component part 
of the East Side river-front levee 
system which protects the valuable 


is used in con- 


structing levees paralleling canal as protection against flood equal to highest on record. 


Locks are at downstream end of 8.4-mile canal on Illinois side of river. 


North end of canal 


is approximately 1 mile south of mouth of Missouri River. 


industrial area adjacent to East St. 
Louis, III. 

If necessary after the canal and 
locks are complete, to insure adequate 
river depth at low water over the 
lower miter sill of Lock No. 26 at 
Alton, a supplemental low wicket 
type dam will be constructed in the 
Mississippi River at mile 190.4 about 
500 ft downstream from the Chain of 
Rocks Bridge. This dam will con 
sist of a low concrete spillway with 
fixed crest at El. 395.7, extending 
from the Missouri bank riverward 
about 800 ft, 552 ft of additional spill 
way with sill elevation of 387, and 
1,328 ft with sill elevation of 379.6, 
both provided with chanoine wickets. 
A navigable passage 780 ft wide will 
be provided in direct line with the 
navigation span of the Chain of Rocks 
Bridge. Sluiceways or conduits with- 
out gates are proposed under the 

















longer wicket sill to pass silt from the 
pool to the channel below the dam. 
Elevation of the pool is planned as 
398 ft mean sea level. 

Immediately above the locks the 
canal will be widened for a distance of 
6,750 ft to a bottom width of 700 ft 
in order to procure material required 
for levees and to provide harbor fa 


cilities for industries in the Tri-Cities 
and others. 

A bridge located east of the Chain 
of Rocks Bridge, approximately 3 
miles west of Mitchell, Ill, is now 
being constructed to carry relocated 
U.S. Highway No. 66 over the canal. 
The bridge will consist of 17 spans and 
have an over-all length of 2,368 ft and 


a roadway width of 22 ft. The span 
over the canal will be 465 ft long and 
will have a clearance of 50 ft ove, the 
maximum stage at which the locks 
will be operated, with a clearance of 
42.5 ft over high water. The h ight 
of the canal-span piers is 99 ft 4 in., 
and the depth of the footings for t hese 
piers is 7 ft. 





Bids on New $9,500,000 Tacoma Narrows Bridge 
to Be Asked on or Before July 1 


BIDS FOR CONSTRUCTION of a 
bridge over Puget Sound in the State 
of Washington to replace the ill 
fated Tacoma Narrows Bridge that 
collapsed in 1940, will be asked on 
or before July 1, 1947. Concurrently, 
the sale of Toll Bridge Authority 
tax-exempt bonds to cover the cost 
of construction—1including engineer- 
ing and contingencies plus interest 
during construction—estimated at 
$9,500,000, will be advertised, ac- 
cording to Charles E. Andrew, chief 
consulting engineer, Washington Toll 
Bridge Authority. Construction is 
scheduled to begin in September 1947. 

The total cost of the former bridge, 
including engineering and contin 
gencies, plus interest during con- 
struction, was $6,559,545. Of this 
amount $2,964,150 was obtained 
through a grant from the Public 
Works Administration and the re- 
mainder through sale of a $3,750,000 
bond issue. 

lo utilize the existing piers, which 
were uninjured by the failure of the 
former bridge and which are ade- 
quate to carry the heavier and wider 
superstructure, the same span lengths 
were retained. The new bridge will 
have a central span of 2,800 ft—the 
third longest suspension span in the 
world, being exceeded only by Golden 
Gate and George Washington 
Bridges. As to construction details, 
the old and the new bridges are 
comparable only in span _ length. 
Comparative dimensions of the for- 
mer and new structure are: 


FORMER New 
ITEMS BRIDGE BRIDGE 
Weight per ft of super- 
structure (Ib 5.700 & 700 
Length (ft 
Main span 2,800 2.800 
Side spans 1,100 1,100 
Total length (ft 
Main structure 5,000 5,000 
Bridge and approaches 5.939 979 
Width of roadway between 
curbs (ft 26 16°10" 
Width of sidewalk it 5 "10" 
Distance between cables (ft 39 60 
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Safety Incorporated in Design Features 

Designers of the new bridge have 
not only complied with the most 
rigid requirements of suspension 
bridge design as practiced in modern 
structures of this type but have in 
addition, through research and study, 
incorporated design features which 
provide safety against the aero- 
dynamic forces that destroyed the 
former bridge. The engineers and 
scientists in charge of design and 
research are: 

Charles E. Andrew, M. ASCE, principal 
engineer and chairman of consulting 
board 

Glenn B. Woodruff, M. ASCE, 
of consulting Board 


John I. Parcel, M. ASCE, 


consulting board 


member 


member of 
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SITE FOR NEW BRIDGE over Puget Sound, 
from mainland to Olympic Peninsula 
(above), is same as for former bridge 
(right) destroyed by aerodynamic forces 
November 7, 1940, four months after it 
was opened to traffic. 


Dr. Theodor von Karman, M. ASCR 
consulting aerodynamicist 

Dexter R. Smith, designing engineer 

Prof. F. B. Farquharson, M. ASCE. 
testing engineer 


Approximately $250,000 has been 
spent by the state in design and re 
search to complete the plans, and 
every practical means of guaranteeing 
safety has been incorporated in these 
plans. Records of traffic over the 
former bridge and on ferries now in 
operation offer conclusive proof of 
the necessity of a bridge from the 
mainland to the Olympic Peninsula 
(see location map). At present, all 


travel to and from the peninsula is 
by means of ferries in the vicinity 
of Seattle and Tacoma or by high 
ways around the southern end of the 
sound through Olympia. 
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ite of an increase of 16 percent 
trafic at the peak of the 1947 win- 
r season over that at the same time 
ir ago, traffic movement through 
entral business district has sub 
tially improved. As a result of 
irvey, a system of mass trans 
routing, parking regu- 
ind traffic direction that 
reduce the high concentration 
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changes in one-way streets; 
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NE-WAY STREET CHANGES are impor- 
ant increasing traffic flow in Miami's 

business district. Changes permit 
hment of new bus routings without 
t of two-way traffic. Traffic move- 
t intersections are improved by new 


sey ns 











ping for loading and unloading of passengers and merchandise 


several blocks of congested traffic, 
making left turns at some of the most 
difficult corners, were changed to 
make shorter loops into the down 
town area with right turns vastly 
predominating. As a _ result, the 
number of bus-blocks of operation in 
this area was reduced by 31 percent. 
At the same time, the number of left 
turns by buses was reduced 51 per 
cent. The number of right turns 
was increased quite substantially 
61 percent), but these are not nearly 
as serious as left turns in their effect 
on other traffic. 


Priorities Applied to Use of Curb Space 


In revising the use of curb space, 
a system of priorities was applied. 
The highest priority was given to the 
free movement of traffic with parking 
and standing of vehicles prohibited 
where they would interfere with such 
movement, particularly in_ places 
where irregularity of the street width 
created ‘bottlenecks.’ The next 
highest priority was given to the use 









































of curb space for loading zones where 
vehicles might stop to receive or dis 
charge merchandise or passengers if 
no off-street facilities were available 
for the purpose. Then, mass trans 
portation stops and terminals were 
considered. 

Taxicab stands which are some 
what flexible as to location and pro 
vide quick turnover in the use of 
parking space, were given priority 
over general parking. It was pointed 
out in the report of the survey that 
“street parking in the central busi 
ness district should be confined to 
those curb spaces which are not 
needed for the other uses. Ot 
course, such special uses were not to 
be condoned where they were not 
definitely needed. 


Graduated Parking Time 


The application of these priori 
ties resulted in the prohibition of 
parking (except for loading or un 
loading) in the heart of the congested 
area, and brought about the grad 
uation of parking time limits to a 
maximum of 90 minutes at the 
fringes of the downtown area. In 
some streets parking was prohibited 
on one side and permitted on the 
other, and at some points of special 
constriction in street width it was pro 
hibited on bothsides. Loading zones, 
bus zones, and taxicab stands were 
interspersed as conditions dictated. 

The total number of available 
parking spaces within the central 
business district was reduced from 
approximately 2,080 to about 1,835, 
but the graduated plan of parking 
time limits increased the total number 
of cars that could be accommodated 
daily by about 38 percent through 
strict observance of the regulations 
It was pointed out in the survey report 
that “in an area with as great a de 
mand for curb parking space as 1n the 
central business district of Miami 
there is no place for all-day parking on 
the street 






























Construction of West Coast Building Proves 
Use of Pumped Concrete 


Economical 


S. PERLITER, M. ASCE 


Perliter & Soring, Engineers, 
Los Angeles, Calif. 


CONSTRUCTION OF A_ REIN 
FORCED CONCRETE BUILDING 
in Los Angeles, Calif.-a department 
owned by the May Co.-—per 
mitted a somewhat unique applica 
tion of Pumpereting equipment. Al 
hoigh use of Pumpcrete machines 


Sto. € 


been universally accepted in 
tically all other types of construc 
on, many architects, contractors, 
ind engineers engaged in general 
bu.lding work apparently have not 
rccognized their adaptability and ad- 
vantages as applied to the building 
industry. With the employment of 
Pumperete installations, a_ central 
plant and a pipeline to the delivery 
point is substituted for the slow, 
cosily, bothersome use of elevators, 
towers, platforms, runways, and bug 
gs Pumperete equipment thus 
finds many applications, usually with 
substantial savings in expense and 
Inbor. Its simplicity allows greater 
freedom for other construction activi- 
ties. 

The May Co. Crenshaw store, 
when completed, will be a three-story, 
mezzanine and full-basement struc- 


) 


t 
| ‘ 
t 


PUMPCRETE MACHINE (Rex Model No. 
200) under ramp has inlet and outlet valves 
synchronized to open and close with move- 
ment of piston, which forces concrete 
through supply pipe 


Pumpcrete machines were introduced on the Pacific Coast in 1932, when it was proved 
to the builders of Boulder Dam that the pumping method would be the ideal solution 
for placement of the 250,000 cu yd of concrete required on that project from 1932 io 


1934. 


In 1934, 75,000 cu yd of concrete was pumped offshore into the piers of the 


San Francisco—Oakland Bay bridge, and from 1935 to 1937 more than 60,000 cu yd 
of Pumpcrete was placed in tunnels of the Colorado River Aqueduct of the Metro- 
politan Water District of Southern California. It was in this latter project that many of 
the original operating difficulties were overcome, and the present-day operating technique 


was perfected. 


The first large building to be constructed with use of Pumpcrete in Los Angeles was 
the 17-story federal postoffice, where 50,000 cu yd of concrete was pumped into place. 
Thus through 16 years of Pumpcrete equipment development, pumping through a pipe- 
line became a standard method of transporting concrete. 


ture, providing approximately 261,- 
500 sq ft of floor space, and contain- 
ing 15,000 cu yd of concrete. It will 
have reinforced concrete floor slabs 
and roof, architectural concrete ex- 
terior trimmed with black Granux, 
and will be supported by 1,500 mono- 
tube piles capped with reinforced con- 
crete mats 6 to 8 ft deep. Columns 
are spaced in a rectangular pattern 
24X20 ft and vary in diameter from 
30 in. in the basement to 15 in. on the 
third floor. Floor construction of the 
building is unusual in that 6-in. slabs 
are supported by beams 12 in. deep 
and 6 to 8 ft wide. Reinforced con- 
crete exterior walls vary in thickness 
from 14 in. in the basement to 10 in. 
on the third floor. 


Ready-Mix Plant Supplies Concrete 


Concrete for the May Co. building 
is supplied from a permanently lo- 
cated ready-mix plant two and a 
half miles from the construction site. 
Loaded transit-mix trucks back up to 


CONCRETE IS SUPPLIED from ready-mix plant 2'/, miles from site. 


a short ramp and dump into a remixer 
set directly over a Pumpcrete ma 
chine which is centrally located in the 
construction area. From the Pump 
crete machine, concrete is pumped 
through an 5$-in.-dia pipeline to all 
parts of the structure. The pipeline is 
made up of sections 10 ft long, held 
together by special quick-opening 
toggle couplings. Shorter lengths of 
pipe and a variety of elbows to facili 
tate pumping of concrete to any loca 
tion and in any direction are also pro 
vided. 

The concrete placing crew on the 
May Co. job is made up of three 
vibrator men, one hose tender, four 
shovel men, two clean-up men, and 
three pipe tenders—13 in all. When 
the building was 75 percent complete 
the largest pour was made—406 cu yd 
in a 10-hour shift. The normal pour 
for Pumpcrete equipment of the size 
used on this job is 200 to 250 cu yd 
in an S-hour shift. The longest 
length of pipe employed on this job 


Simple ramp arrange- 


ment permits two transit-mix trucks to discharge directly into hopper of Pumpcrete machine 
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pproximately 475 ft of horizon- 
n and 40 ft of vertical run. In 
rrangement a horse 6 ft high 

‘ laced under each 10-ft section of 
ind a distributing spout was used 
rect the concrete to the exact 
desired. 


Mix Designed for 3-In. Slump 


th mixes used on the May Co. job 
vere designed to have a slump of 3 in. 
This is the most dependable moisture 
nt for concrete that is to be 
ed. However, satisfactory re- 
sults have been achieved in pumping 
rete with a consistency as dry as 
ve a l-in. slump and as wet as to 

uce a 6-in. slump. 
For slabs and mass concrete, where 
through reinforcing steel was 
problem, mix “A” was used. 
[his mix has a 28-day strength of 
000 Ib per sq 1n., a maximum aggre- 
ite size of 1'/s in., a maximum vol- 
me of aggregate of 5.5 cu ft per sack 
This mix was designed as 


me 
bik PERRY 


t cement 
l] ws 
WRIGHT PER 
RIAI WEIGHT PER Cu Yo 
Sack, La Concrete. Lae 


4 564 

215 1,200 

235 1,410 

" 100 600 
gal is 288 
692 $,152 


factor, 6.0 sacks per cu yd; weight of aggre 
100 Ib per cu yd (saturated surface dry 


Weight of aggregate saturated surface dry 

t of material actually dry on the surface 

ntaining sufficient moisture so that it will 
» water from the mix 


For heavy reinforced sect.ons, thin 
walls, columns and deep beams, mix 
B’ was employed. This mix has a 
2s-day strength of 3,000 psi, a maxi- 
mum aggregate size of | in., and a 
maximum volume of aggregate of 5.0 
uft per sack of cement. The design 
f mix ““B”’ was as follows: 


WEIGHT PER 


MATERIA! WRIGHT PER Cu Yo 


Sack, La Concrete, Lp 
“4 607 
210 i 357 
gravel 290 1,873 
Water s gal 48 310 
Tota 642 4,147 


t factor, 6.46 sacks per cu yd; weight of ag 
regate, 5,230 lb per cu yd (saturated surface dry). 


[wo admixtures are being used in 
the concrete. For slabs on earth and 
concrete walls around basement and 
pits, 45 quart of Red Label Suconem 
per sack of cement is added. For ex- 
terior walls and sign wings, '/, Ib per 


sack of Plastiment is used. 

One of the greatest advantages 
lound in placing concrete with Pump- 
crete on this job proved to be that the 


area around the placing operations 


re ned clear and free of runways, 
D1 s, and other congestion, thus 
2 : z. 

el iting the necessity of additional 





CONCRETE PIPELINE EMERGES through third-floor slab form of May Co. building and is 
anchored at vertical bend and supported every 10 ft on 6-ft-high horses. Longest length of 
pipe on job is 475-ft horizontal and 40-ft vertical run. 





FREEDOM FROM CONGESTION speeds work at point of placement. Movable chute is 
lengthened to cover considerable area within 180-deg arc. Largest pour on job is 406 
cu yd in 10-hour shift; normal is 200 to 250 cu yd in 10-hour period. 


labor and time for straightening re- 
inforcing steel and other general 
clean-up work. 

The May Co. Crenshaw Street store 
was designed by Albert C. Martin & 
Associates, architects and engineers 
of Los Angeles, and Samuel A. Marx 
of Chicago was associate architect. 
The Joshua H. Marks Co. is the gen 
eral contractor, and the Pumpcrete 
equipment on the job is under the 
supervision of Albert Nicholson and 
Raymond Hamby. 
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The Pumpcrete machine proper is 
a heavy-duty single-acting horizontal 
piston pump, requiring a surprisingly 
small amount of power. Standard 
single-cylinder machines generally use 
30-hp variable-speed electric motors 
or 40-hp gasoline engines. Double 
cylinder machines are usually 
equipped with either 50-hp electric 
motors or 60-hp gasoline engines. 
Power costs for the pumping of con 
crete are approximately | cent per 
cubic yard. 
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THREE STORIES, MEZZANINE, AND BASEMENT of May Co. Department Store—totaling 


261,500 sq ft of floor space 


contain 15,000 cu yd of concrete. Reinforced concrete exterior 


walls range in thickness from 14 in. in basement to 10 in. at top. 


Inlet and outlet valves in the pump 
are synchronized to open and close 
with the movement of the piston. 
On the suction stroke, concrete passes 
from the remixer through the inlet 
valve into the pump chamber. At 
the conclusion of the suction stroke 
the intake valve closes and the outlet 
valve opens, and on the forward 
stroke the piston forces the concrete 
through the discharge valve into the 
pipeline. On each stroke the con- 
crete is moved a distance equal to the 
travel of the piston. 

Proper planning of a construction 
job on which Pumpcrete is to be used 
is of extreme importance. The plant 
should be so located as to facilitate 
delivery of concrete to it and to 
minimize length of discharge lines. 
Lines should be laid on the shortest 
possible route that will least interfere 
with other construction operations 
and that will require the least amount 
of moving as work progresses. The 
alignment should be _ reasonably 
straight, and sharp bends should be 
avoided wherever possible, as the 
power required to pump through a 
%0)-deg bend is equivalent to that used 
in pumping 40 ft in a straight line. 
Anchors must be provided at all 
bends to prevent the thrust at those 
points from displacing the line. 

Pouring Progresses Toward Pump 

Concrete placing for any particular 
pour should start at the point farthest 
from the Pumpcrete plant and prog 
ress towards the plant. This will 
allow pumping to go on continuously, 


as sections of pipe may be removed 
from the end of the line without 
halting operations. Placing of pipe 
supports over fresh concrete is elimi- 
nated in this manner, and plant out- 
put is increased. 

At least a 50-ft horizontal run of 
pipe should be provided between the 
pump and a vertical rise in the line, as 
during pumping the inertia of the 
concrete in this section will tend to 
balance the back pressure from the 
weight of concrete in the vertical 
section. Further, the outlet valve on 
the pump will operate more easily and 
with less wear and tear. In order to 
gain spouting height, the line is usu- 
ally supported on saw horses or cross 
frames. 

The normal operating crew for 
pumping concrete is an experienced 
operator and a helper to run the plant 
and supervise pipeline layout. Just 
before pumping the concrete, it is ad- 
visable to pump a batch of mortar 
consisting of one part of cement and 
about 3 parts of sand and pea gravel 
to lubricate the walls of the pipe. One 
cubic yard of mortar will lubricate 
about 1,000 ft of S-in. line. The first 
two batches of concrete following the 
mortar should have about 6 in. of 
slump. Thereafter, the normal mix 
for the job can be used to the comple- 
tion of the pour. The level of con- 
crete in the remixer should always be 
kept above the agitation shaft to pre- 
vent air from entering the pump 
chamber and becoming trapped in the 
line and eventually causing stoppage. 
A signal system for informing the 











operator when to start or stop pu np. 
ing is essential. 

Probably the most important sj: ele 
consideration in the pumping of © op. 
crete is proper design of the mix, with 
emphasis on gradation of aggreg. tes. 
It is a common misconception ‘hat 
concrete for pumping must be wet. 
that is, have a high slump. This js 
decidedly not a factor. In fact, free 
water in concrete to be pumped jis g 
serious obstacle. On the other hand. 
it is possible to pump concrete of 
proper mix design with slumps as low 
as 1 in. Practically any grade or 
quality of concrete can be pumped 
satisfactorily provided the mix js 
properly designed. Mixes that are 
poorly graded and those containing 
porous or highly absorptive aggregate 
or aggregates too large for the equip- 
ment to handle, have given trouble. 
Proper concrete mortar possesses 
good cohesive properties which in 
pumping support the coarse aggre 
gates at the center of the pipe. Con 
sistency, plasticity and density of the 
concrete govern the distance it can be 
pumped. 

Quality and grading of sand play an 
important role in the pumping of con- 
crete. Sand with 15 percent to 20 
percent passing a No. 50 screen and 
3 percent of this amount passing a 
No. 100 sieve, and with the coarser 
sizes properly proportioned, is the 
most favorable for pumping. How 
ever, thousands of cubic yards of 
concrete with sand of a coarser size 
than that mentioned have been suc 
cessfully pumped. The sieve analysis 
of aggregate used on the May Co. job 
is given in Table I. 

Aggregates Suitable for Pumping 

Gravel is favored over crushed rock 
as a coarse aggregate in pumped con 
crete owing to its lesser surface area 
and its smaller percentage of voids 
However, a well-graded cubical stone 
of normal specific gravity and low ab 
sorption is entirely satisfactory. Flat 
breaking angular stone is not desir 
able as a coarse aggregate as it neces- 
sitates control of grading, proportion 
ing and mixing. 

Porous aggregates such as cinders 
and those produced from burned clay 
or from lava rock having a large per 
centage of voids will tend to dry up 
a mix and may stiffen it to a pomt 


TABLE 1. SIEVE ANALYSIS OF AGGREGATE ON MAY CO. JOB “ 
, . where pumping becomes extremely 
Wasnep Concrete SAND No. 3 Gravel No. 2 GRavet ~ TG 2 oa . ~ wes hy 
Fineness modulus 2.77 Fineness modulus 7.05 Fineness modulus 8.0 difficult. I his is because compre SSIVE 
ax action of the pump forces water into 
Sieve Size Passing Sieve Size Passing Sieve Size © Passing } 
No. 100 2 Mo. 4 13 Me. 4 1s the pores of the aggregate, thereby 
50 16.7 3 2.7 1/5" sq 1.9 drying up the concrete. Conse 
30 4.5 s” sq 15.0 ‘/e" 9q 5.2 quently, if an initially dry mux 1s 
16 72.2 :” sq 47.2 1 sq 24.6 ° -~ ° . om tall 
. 92 8 ? oe 79 8 11/2” sq 90.0 being used, such further loss of mors 
‘ 99.7 ” 99.7 2" aS8.9 ture under pressure may make pump 
; 100.0 1! sq 100.0 . . . ? 
ing impossible. 
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may be generally stated that for 
tions favorable to pumping, 
ete mixes should follow a smooth 
ng curve having no excessively 
r steep sections and should con- 
sufficient fineness to prevent 
le interference for the particular 
nt content. It should be noted 
no amount of pressure will pump 
_ gravel or sand unless the par- 
are contained in a properly 
d mixture with just sufficient 
to make it fluid or, as in the 
if concrete, unless the aggregates 
ade a part of a semi-fluid mass 
the cohesiveness and lubricating 
nerties of the cement mortar. 
\n all-important factor in building 
nstruction is the steady flow of con- 
crete as it sets the pace for other con- 
struction. A good operator who 
iderstands the characteristics of the 
quipment is essential to the success 
of a Pumperete job. Obviously, if the 
equipment is to function properly, its 
maintenance is extremely important. 
Generally, about 50,000 cu yd of con- 
crete can be pumped between major 
overhauls of equipment and before 
pipeline wear becomes noticeable. 
Pipe wear is actually very small owing 
to the low velocity of flow through it. 


Go-Devil Cleans Pipeline 


Upon completion of a pour, a “‘go- 
levil,”’ which is a barrel-shaped ob- 
iect with a rubber cup on each end, 
preceded by a wad of wet burlap or 
paper cement bags, is inserted into 
the pipeline just forward of the dis- 
charge valve. This plug is forced 
through the line either by compressed 
ir or by pumping water through it. 
rhe remixer should also be emptied 
f concrete at completion of a pour 
ind flushed clean with water. 

Reliable cost data on Pumpcreting 
have been compiled and show that 
the pumping method of concrete 
placement compares favorably with 
other methods on a wide range of 
One classic example of a 
large saving concerns a mining com- 
pany which reported a reduction in 
ost from $135 to $25 per cu yd in 
inderground concrete placing. It 
should be relatively simple for any 
contractor, building or otherwise, to 
closely estimate Pumpcreting costs 

ny job, provided he could foresee 
r eliminate such present-day vari- 
bles as changes mm wage rates and 
rial prices. 
Nationally, the use of Pumpcrete 
its recent origin has been exten- 
sive and has covered practically every 
t i construction other than gen- 
building work. The ‘Concrete 
ual,’ published by the Bureau of 


projects. 
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Reclamation, U.S. Department of the 
Interior, states: “One of the most 
satisfactory methods of transporting 
concrete is by pumping through steel 
pipe lines... ."’ Records showing the 
amount of concrete pumped to date 
are not available, but it is safe to 


estimate that it is upward of 10 mil 
lion cu yd. Pumpcrete equipment 
has become standard with many con 
struction firms working on such diver- 
sified jobs as tunnels, locks, bridges, 
foundations, caissons, retaining walls, 
stadiums and the like. 





Army Engineers Study Beach Erosion 
and Ocean Wave Damage 


TO IMPROVE LABORATORY 
METHODS of reproducing action of 
ocean waves on beaches, a study has 
been initiated in the Washington, 
D.C., hydraulic laboratory of the 
Beach Erosion Board, by the Corps of 
Engineers. The study is designed to 
perfect the Beach Erosion Board's 
indoor testing methods so that small- 
scale laboratory waves will exactly 
reproduce the action of large ocean 
waves, or, if this cannot be done, to 
determine the amount of discrepancy 
and enable the research engineers to 
make such corrections to the labo 
ratory results as to give a true picture 
of the conditions to be expected at 
actual beaches. 

The Beach Erosion Board, of which 
Col. C, L. Hall, M. ASCE, is senior 
member, operates under Congres- 
sional authority in advising the Chief 
of Engineers on the solution of prob- 
lems relating to erosion of beaches 
and damage to beach and shore 
property from ocean waves. The 
board also is charged with conducting 
research investigations into the basic 
causes of beach erosion and ocean 
wave damage and the best means of 
protection against them. 


ACTION OF ARTI- 
FICIALLY generated 
waves on different 
types of beaches are 
studied in large tank 
85144 ft (shown 
here) and small glass- 
side steel flume, 42 ft 
by 1 ft 5 in. by 2 ft 
deep, to establish re- 


lationship between 
two models. Laws 
governing _relation- 


ship of two tanks will 
be used to determine 
action of actual beach 
waves through com- 
parison with results 
obtained in large 
laboratory model 
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Exact laws governing the extent of 
beach erosion are difficult to deter 
mine, Owing to the complex action of 
the ocean waves on sand beaches and 
the expense of observing this action. 
Fortunately, many of the laws 
governing this action can be deter 
mined by studying them indoors, in 
small tanks, using artificially gener- 
ated small-size waves. However, 
so that the results of these small-scale 
studies can be used, some means must 
be taken to find out if and in what 
way the laboratory waves do not ex- 
actly reproduce the action of large 
ocean waves. 

Tests are being conducted in two 
model wave tanks, in each of which 
typical beach profiles, or inclines, are 
molded (see photo). Clean bank 
sand is used. Only a limited number 
of tests have been made to date, and 
no definite conclusions can be made 
at this time. Additional tests are 
now under way. 

Test observations to date indicate 
that the size of sand grains in the 
small tank must be reduced at about 
the same scale as the size of the waves 
to insure the greatest similarity of 
action between the two tanks. 
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Four Earthfill Dams Create 1,873-Accre 


Horsetooth Reservoir in Colorado 


$11,000,000 STORAGE RESERVOIR IS PART 
OF COLORADO-BIG THOMPSON PROJECT 


FRED C. WALKER 


Engineer, Bureau of Reclamation, Denve:, Colo. 


HORSETOOTH RESERVOIR 


embankments 


Bes 
Colo., in a dry narrow valley paralleling the front range of the - 
Rocky Mountains and immediately behind the first ridge or hog- 
back forming the eastern edge of the mountains. All structures a ys 
in this $11,000,000 project were designed by, and will be built ; 


under the direction of, the engineering staff of the Bureau of 
Reclamation of the Department of the Interior. Construction of 
the Horsetooth and Soldier Canyon Dams will be by Grafe- 
Callahan Construction Co., Gunther & Shirley Co., and W. K. _ 
Mcllyar. Spring and Dixon Canyon Dams are being constructed 
by Hinman Brothers Construction Co. and Rhoades Brothers & 
The reservoir will be approximately 64% miles long 
and from '% to %4 of a mile wide, and will cover 1,873 acres at a 
full water elevation of 5,430. Of its storage capacity of 147,322 
acre-ft of water, about 137,000 acre-{t is active storage. 


Shofner. 


IN ITS SIMPLEST FORM. the 
Colorado-Big Thompson project 
plan consists of diversion of Colorado 
River water to be stored in Granby 
Reservior and the compensatory 
storage of flood water in Green 
Mountain Reservoir on the Blue 
River for release to the Colorado 
River. Water stored in Granby 
Reservoir will be pumped up to 
Shadow Mountain Lake, from which 
it will pass to Grand Lake and into 
the 13-muile-long Alva B. Adams 
Tunnel under the continental divide. 
From the outlet of the tunnel to the 
Horsetooth and Carter Lake Reser- 
voirs, the water passes through a 






















formed by construction of earth 
is located about 4 miles west of Fort Collins, 
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series of tunnels, canals, and power 
plants to utilize approximately a 
half-mile drop in elevation for the 
production of power. 

Horsetooth Reservoir in com- 
bination with Carter Lake Reservoir 
will form the terminal storage fa- 
cilities on the long string of reservoirs, 
canals, tunnels, power plants, and 
pumping plants used to convey the 
water of the Colorado River to the 
Eastern slope of the Rocky Moun- 
tains for the irrigation of the plains 
area north and east of Denver, Colo. 
Supplemental water will be supplied 
to 615,000 acres now inadequately 
irrigated from the waters of St. 


iy 0 
> 
+. 


ee 
ity 
’ 


¢ 334 








Vrain, Little Thompson, Big Thomp- 
son, Cache La Poudre, and South 
Platte Rivers. 

Water enters Granby Reservoir 
at a highly erratic rate dependent 
upon runoff rates from the drainage 
area. From Granby Reservoir to 
Horsetooth and Carter Lake Reser 
voirs the water, except for minor 
variations, will move at a constant 
rate of 550 cfs. The demand for 
water for irrigation is also highly 
erratic, hence the storage require 
ments immediately adjacent to the 
irrigated lands. Under recent plans 
this storage is provided for by Horse 
tooth Reservoir for the northern 
lands and by Carter Lake Reservoir 
for the southern lands of the project 

The Horsetooth Reservoir basin was 
formed by the erosion of the softer 
formations from between the up 
tilted harder sedimentary beds. The 
basin will be closed at the northern 
end through the construction of Horse 
touth Dam and Satanka Dike. The 
hogback forming the eastern side o! 
the reservoir is cut at three places 
by steep-walled canyons which ar 


FOUR MAJOR SOURCES OF MATERIAL 
are available for embankment construction 
overburden in reservoir floor, prairie depos- 
its, gravel stream deposits and rock of various 
sedimentary beds. Shown here are stripping 
operations on south abutment of Soldier Can- 
yon Dam. Reservoir is at upper right 
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Maximum Water Surface, E! 5430 —.. 


4 3 ‘Crest of Dam, E 5440 








3-ft Riprap 
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Grout Holes as Directed at 


Approximately 10-ft Centers” 
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t—— Center Line of Concrete Cutoff Wall 


SOLDIER CANYON DAM 
Maximum Section 
@ impervious Material of Clay, Sand, and Gravel, 
Graduated in Coarseness Toward Outer Slopes, 
Compacted in 6-in. Layers. 
@ Pervious Material of Sand, Gravel, and 
Cobbies, Compacted in 12-in. Layers. 


Assumed Rock Line 


FIG. |. MODIFICATION OF “Swedish Slip Circle” is used in stability studies to determine factor of safety of various dam sections such as 


that for Soldier Canyon Dam, shown here. 
slope of 1 on 2' 


» and slope on core section of | on 1! 


Widely divergent cost of procuring different types of materials determines that section with 
» produce lowest-cost dam with minimum acceptable factor of safety. Section meets all 


requirements of satisfactory dam, provided that suitable riprap layer is placed on upstream face, and provided that if rockfill from forma- 


tions is used for shell material, a transition zone of fine-graded, semi-pervious material is placed between rockiill and core. 


material is extended upstream at l-on-5 slope for lower part of fill, below El. 5300. 


Maximum Water Surface, E!. 5430.0 — 
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-— Crest of Dam, El. 5440 

















Grout Holes at a 


10-Ft Centers 


FIG. 2. 


stream slope of 1 on 3 with nominal pervious layer and downstream slope of 1 on 2' 
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“~ Original Ground Surface 


ee -Assumed Rock Line 


} mrs var on Axis of Dam 


Center Line of Concrete Cutoff Wall 


AT HORSETOOTH DAMSITE, where lower dam is required, somewhat different section proves most economical. 
» for top 99 ft, and 15)-ft-long supporting fill on l-on-5 


slope, with limited pervious fill, are found most suitable. 


to be closed by the construction of 
Soldier Canyon, Dixon Canyon and 
Spring Canyon Dams. On the south- 
ern end, the floor of the eroded basin 
rises sufficiently high to prevent loss 
of the reservoir through this gap. 
rhe western side is formed by the 
Rocky Mountains. 

rhere are-no major faults in the 
reservoir area, and the few minor 
faults all run parallel to the strike 
of the formations. One such fault 
crosses under the Horsetooth Dam. 
lt was detected only through a dis- 
continuity in one drillhole and is not 
expected to cause any serious con- 
struction difficulty. More informa- 
tion about it will be disclosed during 


various sedimentary beds. The 
quantities required are shown in 
Table I. 


The overburden materials of the 
reservoir floor are the most accessible 
to all of the damsites, but the quan- 
tity available is limited. There are 
minor quantities of gravelly material 
available but generally the matertal 
is fine graded and impervious. 

The prairie deposits are not quite 
as accessible as the reservoir deposits 
as they require more of an uphill 
haul and also a greater haul distance. 








' - pa - T I. AN NT DIMENSION 
loundation stripping operations. ABLE I. EMS ne 2 SONS 
IMPER Per 
Four Major Sources of Material vious vious 
P CREST Fmt Fru 
For embankment construction, Dam Hetcut Lencru Vor Vor 
lour major sources of material are = _ repslc basa ee 
—— : og, CT REE : a . Horse 
t\ lable. Phese are the overburden tooth 125 1.600 1.459.000 405.009 
in the reservoir floor, the prairie de- Soldier 
posits outside of and east of the res- Canyon 70° — a See 
ervoir, the gravel stream deposits Canyon 220 1,200 2,000,000 1,000,090 
in the Cache La Poudre Valley north  5prins . . ite 
. . ° Canyon 205 1,110 1,425,000 785,000 
reservoir, and the rock of the 
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Impervious 


HORSETOOTH DAM 
Maximum Section 


® | 
> See Fig. 1 
(2) | 


J 





lon lj 







Here, down- 


The material is somewhat coarser 
and better graded than the reservoir 
deposits. Ample material is avail- 
able but its use would require the 
destruction of some fairly valuable 
farm land and its quality is not suffi- 
ciently better to justify a more eco 
nomical design than is possible with 
the’ reservorr’’ deposits. Economie 
considerations would limit its use to 
a supplementary source in order to 
complete the requirement for im- 
pervious material. 

The stream gravel deposits in the 
Cache La Poudre Valley will supply 
suitable pervious materials. Suf- 
ficient quantity is available but the 
haul distance would be from 2 to 4 
miles to the closest dams and be- 
tween 6 and 10 miles to the further 
dams. No other deposits of gravelly 
materials suitable for pervious and 
semi-pervious embankment in ap 
preciable volume have been located. 

Characteristics of the embank- 
ment materials are shown in Table 
II. In performing laboratory tests 
on these materials high pore pres- 
sures were developed, ranging from 
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HOGBACK FORMING EASTERN SIDE of reservoir is cut at three places by steep-walled canyons which are to be closed by construction of 
Soldier Canyon, Dixon Canyon and Spring Canyon Dams. Operations at Dixon Canyon Dam site, shown here, are at 5,300-ft elevation 





about 50 to SO percent of the applied 


Senet’  Gnnealiielnie® elas “teaiaet tinal TABLE Il. EMBANKMENT MATERIAL CHARACTERISTICS 


accumulated so that a positive cor GRADATION, “| Dry MOoImsTuRE Perco 


relation between the behavior of the ; ——y 6 Ce, a oe Se 
’ , LOCATION Clay Silt Sand Gravel Lb per CuFt / * Ft per Yr Psi Tar 
material in the laboratory and the p,...... 73 9332 417 178 13.3 “6 6.012 _— = 
embankment can be made. How Prairie 18.3 12.7 42.7 26.3 118.7 13.6 0.013 5.5 g 
Lykins Shale 29.9 34.7 28.5 6.9 106.2 18.1 0.066 7.8 0 58 


ever, as pressures of 60 to 70 percent 





of the superimposed load have been 
recorded in impervious materials 
used in other dams, a design assump 
tion approximating such a conditiotr 


[he materials from either the res- materials would be approximately 
ervoir or prairie deposits would 1 on 4'/». 
produce sufficient watertightness but 
could not meet any of the other re- 
into an appraisal of the probable quirements without utilizing very Such a dam, properly constructed, 
cost of utilizing any of the available flat slopes. Past experience has would be safe from the effect of res 
materials either alone or in com shown that slopes approaching 1 on ervoir operation and _ percolating 
bination for the construction of safe 20 would be needed for permanent waters, but a more economical dam 
ind practical dams on the foundations protection against erosion and beach- can be built of the materials avail 
available, and selection of the scheme img action, but that a relatively thin able. Such a dam would define one 
providing a minimum overall cost. layer of broken rock riprap would _ limit to the design. This dam would 

[he earliest design studies were provide sufficient protection so that extend beyond the upper and lower 
started more than ten years ago based slopes need not be limited by this ends of canyons and spread out over 
largely on assumptions as to the char- criterion. Witharipraplayeronthe the abutments. The volume of 
acter of both the foundations and face of the dam, the slope required for materials required would far exceed 
the construction materials, for the stability due to stresses induced by all of that which is available on the 
primary purpose of establishing the construction operations in_ these reservoir floor and would requir 


probable cost of construction. The 
preliminary cost estimate was in 
turn used for economic studies for 
the project. as a whole and to es 
tablish the cost of the project so that 
Congressional authorization might be 
obtained and a repayment contract 
consummated with the water users. 

Because of the size of the dams 
involved, zoned construction was 
deemed necessary; that is, a dam is 
composed of several sections in each 
of which the material used is selected 
to perform a specific function as con 
trasted with a homogeneous dam 
where the material selected must be 
capable of performing all the required 
functions of a dam. The major 
functions are watertightness, stabil 
ity, protection from erosion, pro 
tection from percolating water, and 
protection from reservoir operation 
Chere are also other factors to be con 
sidered such as damage by floods or 
earthquake, which are functions of OUTLET PORTAL of Soldier Dam tunnel is holed through. Tunnel consists of concrete- 
the design rather than selection of lined, 5-ft-dia pressure section upstream and 6-ft horseshoe section downstream. Outlet 
materials through dam eliminates need for long side-hill canal to supply water to area east of reservoir 


ippeared to be in order 
The design problem resolved itself 


More Economica! Dam Possible 
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sive borrow-pits in the prairie 


e above dam design would 
or. (uce far more watertightness than 
| ded, so a pervious material with 
stability characteristics could 
ibstituted in the outer portions 
f the dam. Up to the angle of 
se of such material, slopes could 
rogressively steepened as the 
section of watertight material 
is decreased. The thickness of the 
table material must be great enough 
wever, to withstand the thrust of 
the weak, impervious core under all 

litions. <A limit is reached with a 
ertical face on the dividing plane 
tween the two materials. A thin 
rtical wall of impervious material 
would produce sufficient watertight- 
ness but would require a very care- 

constructed transition zone to 
prevent damage from percolating 
water because of the high gradient 
between the two faces of the imper- 
us zone. Such a dam _ properly 
nstructed with materials available 
would require outside slopes of 1 on 
See Figs. | and 2.) 

Refinements in analysis both for 
stability and cost showed that the 
two southern dams on the eastern side 

the reservoir could be most eco- 

mically ‘constructed with a rock-fill 
shell utilizing quarry fines for the 

nsitional zone. Although theo- 
retical considerations would make it 
nnecessary to have this zone more 
than | or 2 ft thick, practical con- 
siderations require a zone sufficiently 
thick to facilitate construction and 
is much thicker as necessary to util- 
ize all the quarry fines produced. 
\s accurate estimates cannot be made 
of the quantity of fines, the thickness 

the transitional zone will be ad- 
justed as quarrying operations pro- 
eed. As rock fill is not expected to 
be as heavy as gravel fill, it was found 
necessary to make the shell of these 
lams slightly thicker than that re- 
juired for the northern canyon dam 
where river gravels will be used. 


Supporting Fills Added 


small supporting fills were added 

n the downstream side of each of the 
nm dams as an additional safe- 
guard at the point where the foun- 
was considered to be the weak- 


A 


est loe drains are located near the 


tream edge of the downstream 
ious fill to collect any water that 
lates through the dams or along 
mtact between foundation and 
lhe steep downstream dip of 
edrock and the resulting saw 
ippearance of sections along the 
ments makes it highly improb- 
that any seepage through the 





SEDIMENTARY ROCKS forming foothills zone of Rocky Mountains comprise entire reservoir 
area. Here Speed-shovel powered by Caterpillar Diesel engine, with 2' /.-yd bucket—equip- 


ment of Rhodes Brothers & Shofner, contractors 


RESERVOIR BASIN Is 
formed by erosion of 
softer formations be- 
tween uptilted sedi- 
mentary beds. Beds 
of red shales are 
covered by from 3 to 
20 ft of sandy loam 
overburden, with oc- 
casional spots of sand 
and gravel, nearly all 
of which will be used 
for embankment con- 
struction. Here fill 
material for Horse- 
tooth Dam is spread 
by D8 tractor with 
bulldozer. 


foundation would find its way to the 
drains. 

Foundation treatment at each of 
the dams consists of a wide-base cut- 
off trench with a cutoff wall. The 
cutoff trench is made wide because of 
the variable nature of the foundation 
materials so as to insure having a bond 
to competent material at some point 
along any section of thedam. Cement 
grout will be used wherever feasible 
and necessary to stop leakage through 
the foundation. The cutoff wall will 
form an effective barrier against 
water which would seep along the 
contact line between bedrock and 
the fill and also as a base for the 
grout fittings. 

The drainage area contributary to 
the reservoir is only about 10 '/» sq 
miles. The most dangerous type ot 
runoff at this location is the high 
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works in rocky soil at Horsetooth Dam site. 





peak, small-volume flash flood. It is 
estimated that the maximum prob 
able flood would only raise the sur 
face of the reservoir a foot or so, 
therefore no spillway is_ provided 
However, in the eventuality of an 
operating error, some positive means 
of preventing overfilling of the res 
ervoir should be provided. North 
west of the Horsetooth Dam there is 
a small, low saddle which will be 
closed by Satanka Dike. The crest 
of this dike is purposely left 4 ft 
lower than all the other dams so that 
in case of overfilling a failure will 
occur at this location and the result 
ing damage and loss ef water can be 
kept to a minimum. 

Outlet structures will be provided 
at Horsetooth and Soldier Canyon 
dams. The principal outlet at Horse 

(Continued on page 82 








Three-Million-Dollar Tacoma Sewer Project 
Employs Machine-Made Joints 


IN KEEPING WITH THE GEN 
ERAL TREND OF AFFAIRS, Ta- 
coma is engaged in quite an extensive 
program of postwar public works. 
Among many other items of con 
struction 1s a $45,000,000 program of 
sewer improvements financed through 
a general obligation bond issue voted 
in the fall of 1944 


C. S. SEABROOK, ASSOC. M. ASCE 


Sewer Engineer, Department of Public Works, 
City of Tacoma, Wash. 


For analytical purposes this sewer 
program can generally be divided into 
three principal parts: (1) The con- 
struction of several long trunk sewers 
serving the southerly half of the city 
and conveying the sewage from this 
area to a point of concentration on the 
shore of Commencement Bay; (2) the 
construction of a primary treatment 


LARGE-DIAMETER CONCRETE PIPE JOINTS are constructed by new-type, iow-pressure 


cement gun 


Pipe is laid on flat-bottomed trench, spaces beneath haunches of pipe are 


filled in with first-class bedding material, and joints are machine grouted. 
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plant at this point; (3) the exte: sion 
to 40 ft below mean lower low water 
of nine existing outfalls now discharg. 
ing at high-tide line along the north 
shore of the city. 

These north shore outfalls are so 
located relative to the currents ip 
Commencement Bay that upon com 
pletion of fhe proposed extensions the 
sewage will be carried out to deep 
water, rendering treatment unneces 
sary. The outfalls from the southerly 
half of the city on the other hand dis 
charge into the head of Commence 
ment Bay where sufficient water 
movement for satisfactory dispersion 
is completely lacking. Primary treat 
ment is therefore the only solution to 
the problem. 


Two More Contracts Awarded 

At the present writing one $370,000 
contract for the construction of the 
South Tacoma Trunk is about half 
completed. Two other contracts, one 
for a pumping station on the South 
Tacoma Trunk at $100,000, and an 
other for the construction of the Oak 
land Trunk Sewer at $150,000, have 
just been awarded. Two of the deep 
water extensions have been completed 
and the treatment plant is 1n the pre 
liminary stages of design. All design 
and construction work is_ being 
handled by this office. 

Aside from the conventional prob 
lems normally associated with sewer 
work, quite a number of not-so 
normal situations have been encoun 
tered to date necessitating no incon 
siderable amount of head scratching 
For example, since the area tributary 
to the proposed treatment plant ts 
now served by an ancient system 0! 
combined sewers, some plain and 
fancy shuffling was required to emerg 
with anything resembling a reason 
ably separated system. 

Unconventional Methods Used 

In connection with the design of a! 
interceptor to carry the flow from 
several existing outfalls to the site 0! 
the treatment plant, the inherent 
peculiarities of the existing outlets 
necessitated the design of overflow 
structures that resemble nothing * 
much as the ramblings of a modern 
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BEGINNING AT BOTTOM (left) grout is sprayed in joints, working upward one side at a time (right) until top is reached. Machine process 
iminates vexing problem of obtaining watertight joint at bottom of pipe. Dry 1:2 mix gives hard, dense joint with excellent bond between 


rtar and pipe. 


irtist. As a result of such prob- 


lems as these, the office finally became 


ustomed to unorthodox think- 
it it began laying the ax around 
inv of the conventional evils 
mally tolerated in sewer work. 
\s one example, the time-honored 


pecification requiring a pipe to be 


dded in a cylindrical depression in 


the bottom of the trench was uncere- 


A 


oniously tossed out of the window. 
he theory which originally moti- 
ted this requirement is sound 
ugh, but there are two difficulties 
hich in most cases thoroughly nullify 
s usefulness. In the first place few 
mtractors will actually provide such 
lepression, and in the second place 
perchance the depression is pro- 


ided it will virtually never exactly 
t the pipe, and unless the fit zs per- 


ng employed. 
wers to be constructed had to be 


St 


ct, harm rather than benefit is very 
t to result. A far superior bearing 
ll be achieved if the pipe is laid on 
flat-bottomed trench and the space 
neath the haunches of the pipe 


filled in with a first-class bedding ma- 


| such as sand—water-settled, if 
wired. This is the type of con- 
tion now specified by this office. 


New-Type Jointing 


most interesting and note- 
development on the job, how- 
has been the new type of joint- 
Several of the trunk 


it elevations below the normal 
lwater level. In addition, the 
irom these lines had to be 
d. Obviously, nothing very 
short of a perfectly watertight 
uuld be tolerated. 
urse, watertight joints can al- 
constructed if money is no 
However, since money is and 
should be an object, no matter 
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how much of it one may have at his 
command, this office set about devis- 
ing some sort of joint that would at the 
same time be waterproof, foolproof 
and economical. Asphaltic-type 
joints were thought of in passing but 
were given little serious consideration, 
for wet trenches in a wet country do 
not provide the ideal condition neces- 
sary for constructing successful as 
phaltic joints. 

Finally, through the process of 
elimination, it became evident that 
our only hope lay in a joint fabricated 
with a Guniting machine or some- 
thing very closely related to it. To 
the best of our knowledge this process 
had never before been employed in 
sewer work, and although a standard 
Gunite machine, because of its large 
nozzle and high working pressure, 
was obviously not particularly adapt- 
able to this type of work, it was never- 
theless believed that with a little 
working over, one of these machines 
could be made to do the trick. 


Joints Tested in Laboratory 


Most experts with whom the mat- 
ter was discussed exhibited little en 
thusiasm for the idea, and even the 
local contractors who were personally 
interested in Guniting were loathe to 
commit themselves or offer any- 
thing in the way of moral or physical 
support. We were determined to 
proceed with the idea regardless. At 
about this point it was discovered that 
at one time the City of Seattle had 
conjured up the same idea and had 
gone so far as to Gunite a few joints 
in the laboratory. 
anticipated annoyances had been ex- 
perienced, the resulting joints were a 
marvel of excellence. Broken open, 
these samples divulged a homogene 
ous mass of concrete with the bond 
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Although the. 


between the mortar and the pipe so 
perfect that no line of demarkation 
could be found, even with a cold- 
chisel. 

The laboratory experiments were 
the limit to which Seattle had gone 
with the development, but they so 
perfectly supported our contentions 
regarding the process that our specifi 
cations for the South Tacoma Trunk 
were written up calling for this type 
of joint. Alternate specifications for 
conventional mortar joints were in 
cluded as a factor of safety and as a 
means for securing comparative cost 
data, but there was no intention of ac 
cepting anything but the Gunited 
joints unless the price bid was entirely 
out of reason. 


New Grouting Machine Utilized 


Upon opening the bids, it was found 
that the low bidder had quoted 
$12,000 higher on the Gunite joints 
than on the mortar joints, the total 
bid on the former being $370,000. 
This, in our opinion, was somewhat 
high but considering the necessity for 
tight joints, and the fact that the 
process was entirely new, a 5 percent 
premium for good joints did not seem 
too excessive and the contract was 
consequently awarded on this basis. 

Unknown to this office, a miracle 
apparently had been in the making, 
for almost simultaneously with the 
awarding of the contract a Mr. Ben 
Nickolson of Seattle announced the 
completion of a new machine designed 
expressly for the jointing of sewer 
pipe by a method almost identical 
with the Guniting process. 

The Nickolson Grouting Machine, 
as it is called, differs from the Gunite 
machine primarily in the manner in 
which the dry sand and cement are 
mixed, and in the much smaller noz 
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JOINTS OF TWO 3-FT SECTIONS of 36-in. pipe are made before lowering into trench. 


Grouting machine has 3'/,-cu ft capacity, is small, compact and mobile. 


Sand and 


cement, mixed by air jets inside machine, are brought by compressed air to nozzle 


where water is introduced. 


zle and the lower air pressure used. 
hese last two features, of course, 
eliminate the anticipated difficulties 
in using a standard Gunite machine 
for pipe jointing. The sand and 
cement, mixed by air jets inside the 
machine, are brought to the nozzle by 
compressed air. Water is then intro 
duced, as witha Gunite machine. The 
grouting machine has a 3'/»-cu ft 
capacity, is small and compact, and 
is mounted on two small wheels. Ad 
ditional machines upon which Mr. 
Nickolson is now working to supply 
the demand already beginning to de- 
velop, will vary in some details from 
the original model now in use, but no 
radical change is anticipated. 


Construction of Joint 

rhe first step in making a joint is 
to wash the area to be jointed with a 
spray of clear water from the nozzle. 
Then, beginning at the bottom, the 
grout 1s sprayed into the jomts, work 
ing upward on one side at a time until 
the top is reached. A mix of 1:2 1s 
used and the quantity of water is 
varied to suit the need. In general, 
a very dry mix is used and the result 
ing material is so dense that an in 
stant after the jomt 1s completed the 
material can scarcely be dented. On 
that portion of the line involving a 36 
in. bell-and-spigot pipe with unusu 
ally large bells, 5 to S min was re 
quired to complete a joint under the 
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most adverse condition. The trench 
on this part of the line was over 20 
ft deep, heavily cribbed and braced at 
the bottom with no more than 12 in. 
of clearance at the sides of the pipe. 
Exceptionally bad water conditions 
in the trench bottom were encoun- 
tered. 


Human Equation Largely Eliminated 


One of the most outstanding fea- 
tures of the new process is the degree 
to which the human equation is 
eliminated. With conventional mor- 
tar joints, the bottom of the pipe al- 
ways presents the most vexing prob- 
lem, and no amount of careful inspec- 
tion can insure a tight joint at this 
point. With the machine process, 
however, although the bottom is still 
the critical point, the difficulties have 
been so radically reduced that with 
ordinary careful inspection, one can 
expect just as good a joint at the bot- 
tom as at the top. 

Both bell-and-spigot and tongue- 
and-groove pipe are being used on the 
job and the machine works equally 
well for both. The tongue-and- 
groove pipe is so constructed that the 
ends of adjoining sections butt on the 
inside and leave about a */,-in. open- 
ing on the outside. This space its 
filled up, and a rough collar fabricated 
with the grouting machine. To 
‘‘shoot”’ the bottom of this joint, a de- 
pression a few inches deep is exca- 


vated beneath the joint and the whoje 
space filled in with grout. 


Joints Tested and Inspected 


Although it seemed unnecessa;y ¢, 
make such a test, four jointed sex tions 
of 36-in. pipe were stood on end on the 
bank and subjected to a 10-ft head of 
water. As expected, there was np 
leakage. More to the point, however. 
periodic inspections of the inside of 
various completed portions of the 
pipeline, backfilled, and under a 
natural head of groundwater, ind). 
cated that although immediately after 
being subjected to the outside water 
pressure, an occasional minor leak was 
in evidence, these leaks were so small 
that after a few days they were com. 
pletely sealed by the natural infiltra 
tion of silt. 

The grouting machine has various 
other advantages in addition to mak 
ing the joints for which it was de. 
signed. Short-radius curves on large 
pipelines were satisfactorily and eco- 
nomically constructed by fitting to 
gether wedge-shaped sections of pipe 
produced by scoring the green pipe as 
it came from the forms and later 
breaking it along the scored lines 
These sections were bonded together 
far more securely and with decidedly 
less trouble than would have been 
possible with hand work. In several 
cases, the bells of certain pipe sections 
had been so badly broken in handling 
that normally they would have been 
rejected. With the grouting machine, 
however, it was a simple matter to 
build up the broken parts at the same 
time the joint was made, resulting in 
a pipe that was doubtlessly stronger 
than the original. 


Cost Considerations 

The cost of making this new-type 
joint is at the moment problematical 
and will probably remain so until, 
through usage, some stabilized pro- 
cedure has been established. The 
labor unions in this locality have re- 
quired that four men be used in oper- 
ating the machine—a compressor 
man, a mixer man, a machine man 
and a nozzle man. The compressor 
man could easily be dispensed with as 
he has virtually nothing to do but 
start the compressor in the morning 
and stop it at night. Even with this 
setup, however, it is believed that th 
actual labor costs for the jointing 0! 
any given piece of pipeline are little, 1 
at all, higher than would be the cast 
with hand-mortared joints. The ma 
terial used is the same in both cases 
The fee charged by the inventor tor 
the use of the machine and for his own 
supervising services was an addi 
tional cost on this job. 
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=.» | Modern Power and Irrigation Structures Promote 
A St ons 

nd the f - 
= Development of North Africa 
Ww ne 

ho er 

RP ie A. V. KARPOV, M. ASCE 

S ol the Consulting Engineer, Pittsburgh, Pa. 

under a 

~~ indi SINCE THE TIME of the Caliphs—during the sixth and seventh centuries 

ely after ne of the culturally most highly developed human races of the world, 

ah ra the Arabs, has been populating North Africa and carrying its culture into 


“wan Europe. Numerous magnificent structures belonging to that early period, 
— some of them of highest artistic value, still cover North Africa. Notwith- 


' afi standing its splendid past, North Africa, in recent years, has not kept pace 
— with the fast development of other parts of the globe. Yet a country that 

J varios was able to raise itself to a high state of human development during a time 
to wat when power was supplied by human bodies, and supplemented by animals, 
ann. it should rise to even greater heights under the impetus of modern civiliza- 


tion, especially as represented in irrigation and power installations now in 


on larg - - : 
S* yperation, under construction, or in the blueprint stage. 





and eco 

tting to 

s of pip rwO SOURCES OF IRRIGATION more extensively used in the future. 

nN pipe as vater are available in North Africa. The latter is used extensively where 

nd later me is the visible supply that falls water is sufficiently close to the surface 

ed lines s rain or snow, mostly in the Atlas tobe readily available by pumping. 

together \fountains, and is discharged through The Sahara Desert region furnishes 

lecidedly rivers that flow to the Atlantic or the the best known examples of com- 

ive been \lediterranean. The second is the munities whose existence depends 

n several invisible supply that passes from on subsurface strata for their water 

sections the Atlas Mountains through sub- supply. Probably the most striking REINFORCED CONCRETE PENSTOCK 
handling terranean permeable soil strata. The example of such a community is the vader constraction, at Kasha Zidenia hydro 
ave been former has been the source of water city of Marrakech, which is more or plant in Morocco on the Oum-er-Rbia, is 
machine most widely used in past centuries less an oasis surrounded by semi- type preferred to steel in North Africa 
latter t nd is the source that will be even’ desert. At one time it was the unless heads are very high. 

the same 

ulting 11 

stronger 

lew type 
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have re 
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npresst iT 

ine man 

npressor KASBA ZIDANIA HYDRO PLANT in Morocco on the Oum-er-Rbia (left) is designed for hot climatic conditions with plenty of natural ventila- 

| with as fon. Installed capacity is about 7,000 kw. Surge tank of very liberal dimensions can be seen in background. Lalla Takerkoust 

dp but Dam in Morocco on the Oued N’Fis (right)—most southerly dam in French North Africa, located close to Sahara Desert—has installed 
aa capacity of about 11,000 kw. Automatic gates keep maximum elevation constant. Auxiliary dam below main dam makes it possible 

rit h this to generate energy during peak-load hours and yet retain water for uniform distribution into irrigation canals. 
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nting 

little, if LATEST DEVELOPMENT IN MOROCCO 

the cas is am Fout Dam on the Oum-er-Rbia. Com- 

Fhe me pleted during war, its first step was put in 
¥ operation in 1944. Final development pro- 

h cases vides for raising of dam and building of 

ntor 101 seconc powerhouse with two Kaplan tur- 





his yw Sines of about 20,000 kw each. 
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FIG. 1. MAJORITY OF POPULATION in Jonger _—— 
Northwest Africa is concentrated in narrow { nen oe © wo wo *, wa 
— ee —- , 


belt along the Atlantic and Mediterranean 
coasts. Proposed new development Bin- 
El-Ouidane on the Oued-El-Abid, most A 
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{3 
~~ 
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important tributary of the Oum-er-Rbia, is 
next big step in increasing irrigated area 

and hydro-generation of Morocco. These /~ 
two hydro plants will have aggregate ca- 
pacity of about 160,000 kw 
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largest city in Morocco; and though In other localities where the water ing equipment is used, particularly ever, 50 
it existed with so limited a visible is not as close to the surface as it is mear large cities. inte 
water supply, it had extensive arti- around Marrakech, it is pumped by Irrigation is based on two radically tween p 
ficial ponds and lakes that were means of animal power. Where soil different requirements. First, it is oo 
filled with water easily obtained from conditions are favorable the country- necessary to obtain supplies of water ise Of 1 
shallow wells. The amount. of _ side is dotted with small wells being that can be directed to regions with robabl 
groundwater available in this locality circled by camels, horses or donkeys favorable soil conditions. Second, levelop: 
| is sufficient for truck gardening and that work the primitive pumping salt water which contaminates low econom' 
extensive agriculture. arrangements. Some modern pump- lands—-some of the most fertik mitting 
substrat 
being ri 
FIRST AND LARGEST multiple-arch dam FIRST STEP OF DEVELOPMENT that should equipme 
in North Africa (below)—Beni Bahdal in be largest hydro plant in Algeria (right), lf ft 
Western Algeria on the Oued Tafna having underground powerhouse and in- mie 
shown during construction, has elaborate stalled capacity of about 35,000 kw, is now powers 
design with number of refinements not cus- underconstruction. Kerrata Dam in Kabylie driven | 
tomary in United States. Water stored will Mountains east of Algiers, like number of areas in 
be used for irrigation, water supply for city smaller plants in Kabylie Mountains, is highly I 
ef Oran, and hydro-generation. built primarily for hydro-generation. 
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MOST IMPORTANT of new Algerian dams, under construction or planned, are located 


near Tlemcen in the Department of Oran and in the Department of Constantine. 


Ambi- 


tious scheme in vicinity of Béne proposes draining of large salt-water marshes and irrigat- 
ing with waters of the Bou-Namoussa, stored behind new dam. All these measures will 


nearly double the irrigated area of Algeria. 


In Tunisia development will go ahead as 


before, using small dams and large number of water wells. 


reas -must-be drained off and re- 
laced by fresh water. 

\t present, irrigation and drainage 
ie based on gravity flow. How- 


ver, some pumping is done and quite 
interrelation has developed be- 
tween power generation, pumping and 


rigation. A much more extended 
ise of modern pumping equipment is 
robably one of the next major 
levelopments in the agricultural 
economy of North Africa, thus per- 
mitting the utilization of water from 
substrata too deep to permit its 
being raised by primitive pumping 
equipment. 

If future installations include 
powerful electrical, gasoline- or diesel- 
driven pumps, many non-productive 
areas in North Africa may become 
highly productive. Sufficient quan- 


WATER FROM RESERVOIR of Hamiz Dam and hydro plant on 
concrete gravity-type dam—is used 
Dam is one of oldest in Algeria. 
Built in 1883, it was rebuilt in 1934 to raise height 23 ft. and add 


Hamiz River near Algiers 
mainly for irrigation purposes. 


small power plant (900 kw). 


tities of water plus the two other 
essential factors, fertile soil and 
abundance of sunshine, will produce 


striking results in this arid country. 
Water Rights Are Essential to Life 


For several thousand years the 
existence of a large part of the native 
population depended entirely on the 
ability of various rulers to provide 
water for irrigation and to protect 
its source. A method of conducting 
warfare, favored by different tribes, 
was that of diverting water to force 
an enemy tribe to surrender or perish. 
With fears based on this historical 
background, native populations cling 
tenaciously to their water rights. 

Water rights are based on many 
centuries of precedence closely inter- 
woven with the interpretation of the 


(60,000 kw). 


power demands. 


Koran, as this Bible of Islam is not 
only a spiritual guide but also a set 
of rules for guiding the everyday life 
of a major part of the North African 
population. No matter how ineffi- 
cient the distribution of irrigation 
water may be, it is exceedingly 
difficult to change the established 
water rights without causing a series 
of uprisings. The administrative 
policy evolved on the basis of these 
facts is to leave the distribution of 
irrigation water, whenever possible, 
in the hands of Arab councils. This 
policy is strictly adhered to in 
Morocco. 

By building a number of dams to 
impound water, the French have 
provided entirely new sources of 
irrigation water, free from inherited 
rights. (See Fig. 1.) This water 
can be distributed and disposed of 
more efficiently and without danger 
of arousing the native population. 

Water for irrigation is therefore, 
generally speaking, of two origins: 
(1) Old—the water being taken either 
directly from the rivers or from 


HAMMA STEAM PLANT in Algiers is largest in North Africa 
Induced-draft steel stacks, used in later additions 
instead of natural-draft brick chimneys of original installation, are 
evidence of plant's gradual evolution in keeping pace with increased 
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BEFORE AND AFTER VIEWS show 


its destruction by retreating German Army on May 7, 1943. 


destroyed; and (right) view of same plant in 1946, after restoration. 
gate turbine capacity in 1947 will reach 52,300 kw in eight units 


reservoirs formed by ancient low 
dams and distributed in open canals 
and ditches; (2) recent—the water 
being taken from reservoirs formed 
by modern high dams and distributed 
through pipelines and _ concrete 
culverts to ditches of the ultimate 
consumers 

In constructing numerous modern 
dams, particularly in Algeria and 
Morocco, the French administration 
has performed a remarkable service in 
regulating and controlling river flows 
and providing irrigation. 
In Algeria, based on an average water 
supply over the whole year, about 
600 cfs are made available by modern 
reservoirs. In Morocco, out of an 
estimated total of about 700 cfs used 
for irrigation, about 175 cfs are 
supplied from reservoirs formed by 
recently built modern dams. The 
remaining 525 cfs are supplied by 
the ancient water systems. 


Railroads Electrified 


Irrigation, transportation and 
power are closely interwoven. This 
is particularly true in Morocco where 
a large part of the power is generated 
by hydro plants at dams constructed 
primarily for irrigation. The absence 
ot any local source of fuel for loco 
motives and the scarcity of boiler 
feedwater has resulted in electri 
fication of nearly 70 percent of the 
railroads in Morocco. .A large part 
of the hydro energy developed in 
Morocco is therefore used for rail 
road transportation 


seasonal 
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(Left) La Goulette steam plant in Tunisia after 
Turbine room, which 


contained units of aggregate capacity of about 40,000 kw, was almost completely 


Installed aggre- 


Because of topographic features 
peculiar to this region, most irriga- 
tion dams are built at comparatively 
high elevations and the water is used 
on plateaus at much lower levels. 
It is therefore possible to use the 
water for generating power before 
directing it into irrigation canals. 
A number of dams built primarily 
for power purposes provide sub- 
stantial quantities of water for irri- 
gation. 

Topography and rainfall conditions 
in Morocco provide the greatest 
hydro-power potentialities in French 
North Africa. In Algeria there are 
numerous hydro-power sites but the 
aggregate possible capacity is sub- 
stantially lower than that of Morocco. 
Tunisia has practically no potential 
hydro power. 

The growing importance in modern 
times of other economic factors such 
as transportation, and particularly 
power, as compared with irrigation 
can be seen in the improved power 
and transportation facilities and in 
the rapid growth of coastal cities like 
Casablanca, Oran, Algiers, and Tunis. 
With its recent rapid growth, Casa 
blanca has forged ahead of Marrakech 
to become the largest city in North 
Africa. 

The trend in power development 
before the. war was toward covering 
French North Africa with adequate 
transmission systems to distribute 
power generated by major steam- 
power plants located at strategic 
points along the sea. Development 





of thermo-power generation has been 
based on the availability of an 
adequate fuel supply from abroad 

Development of hydro sites in 
various sections of the country is 
evidence of the determined effort to 
remove, at least in part, the de 
pendence on foreign fuel for power 
Che whole program has been laid out 
as a long-range proposition. Sub 
stantial steam generating capacity 
given to the French government by 
the Germans under the terms of the 
Versailles Treaty was diverted to 
North Africa, to Algeria in particular 
A few localities in Algeria are actually 
oversupplied with steam generating 
capacity, having a surplus sufficient 
to take care of power demands ol 
industrial development for a number 
of years. 

Large Power Plants Along Coast 


Many of the large-capacity steam 
plants along the seashore in Casa 
blanca (Roches Noires), Oran, Al 
giers, Philippeville, Béne, and Tunis 
(La Goulette), which in the past 
were operated on high-quality Eng 
lish coal, have changed to oil. A 
number of small diesel-engine plants 
along the seashore in Bougie, Bizert 
Sousse, Sfax, and Gabes, and inland 
in Constantine, Souk El Arba ance 
a number of other places receive ol 
from abroad. 

A number of hydro-plants ™ 
Morocco and Algeria—in the latter 
country mainly in the Kabylie Moun 

(Continued on page 82) 
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nal Three R’s, 
we ght call the ““HCL’s.”’ 


Engineering Education Includes More 


Than Basic “Three R's” 


GEORGE H. HARDING, ASSOC. M. ASCE 


Research Professor of Civil Engineering, Ohio State University, Columbus, Ohio 


WHAT IS EDUCATION?” 


It might be said that education consists of 


the acquisition of knowledge and the ability to intelligently use that 


knowledge. 


Education may be accomplished, or knowledge may be 


acquired, by formal means through courses presented by schools and 
colleges, by self study, by experience, or by any combination of these 


means. 


A college degree does not necessarily indicate a measure of 


intelligence, nor does the lack of a college degree necessarily indicate 


the opposite. 


Certain outstanding men in the engineering profession 


have acquired their preeminence through self study and experience and 
without the benefit of formal education. Too often, what might be termed 
the ‘educational cast system’’ has discriminated against those individuals 


who have acquired their knowledge by other means. 


Both as engineers 


and as members of society, we should insist on the recognition of ability 
and the possession of knowledge and be less concerned with the degrees 
which an individual may or may not have. 


EDUCATION INVOLVES many 
factors other than those ordinarily 
quired in the classroom. The 
used to be considered 
the basic foundation of education. 
In spite of the trend of “modern 
lucation,’’ it might be well to retain 
these fundamentals and add certain 
essential intangibles. In years gone 
yy the home and its training was an 
indispensable part of our American 
educational system. Two world wars 
und accompanying economic up- 
heavals have tended more and more 
to place the entire responsibility for 
the training of our youth upon the 
educational system. The result is 
videnced everywhere throughout the 
untry by the enormous increase in 
uvenile delinquency which is now 
getting widespread attention in our 
press and pulpits. This attitude of 
disregard for the generally accepted 
standards must, of necessity, carry 
ver and be demonstrated in the 
f older generations. 
[wo possible courses seem obvious. 
Perhaps the real solution must be a 
bination of the two. The funda- 
mentals of human behavior must be 
taught im the home. This is ob 
although outside the province 
discussion. In addition, these 
mentals should be included 
within the framework of our educa- 
system and taught both by 
and, more important, by 


Three R’s” 


ple 
haps we might add to the origi 
intangibles which 


HONESTY, not only in 
g with others but in appraising 


ourselves. Honest consideration and 
decisions based upon the rights of 
others, honest study of all sides of any 
controversial problem and then a 
sincere decision based on the known 
facts of these, would go far to elimi 
nate much of our industrial strife and 
many of our labor problems. 

The second, COURTESY, is fight- 
ing a losing game both in the class 
room and in homes throughout the 
country. The lack of courtesy is 
increasingly evident. Perhaps this 
seems unimportant until you con 


sider a recent report on highway 
accidents for the nation which stated 
that 75 percent of the accidents would 
never have occurred if the drivers 
had practiced accepted courtesy. 
Courtesy or the lack of it may cause 
misunderstandings between individ 
uals. National courtesy or its lack 
may either promote good will among 
nations or may cause difficulties which 
may well spell the difference between 
peace and war. 

The third, LOYALTY, is a char 
acteristic which has been given many 
definitions in the past. Loyalty, 
like honesty and courtesy, can best 
be accomplished and practiced recip 
rocally. Any employer has the right 
to expect loyalty from his employees, 
and, equally important, every em 
ployee has the right to expect the 
same degree of loyalty from his em 
ployer. This holds true in any type 
of organization whether it be civil or 
military if that organization is to have 
an “esprit de corps’ which will 
carry it through difficult times. 

Engineering education might be 
termed the acquisition of knowledge 
with the ability to use it intelligently 
in order to economically and effi 
ciently utilize materials and forces or 
power. You will no doubt agree that 
an engineer not only should have 


ECONOMICAL AND EFFICIENT use of materials and forces, as exemplified by many large 


projects now under construction, is basis for engineering education. 


Shown here is Merri- 


man Dam, 12,500,000-cu yd earthfill structure near Lackawack, N. Y., in Catskill Mountains 
Core fill along side concrete core wall is leveled off by D8 tractor equipped with bulldozer, 


and two motor graders prior to compacting by sheepsfoot tampers. 
will store 51 billion gallons of water. 


and mile wide 
85 miles to New York City. 






































Reservoir—7 miles long 


Underground tunnel will carry water 









BASIC ‘THREE R's” and intangible “HCL’s,”’ as explained in text, help engineers meet 


obligations to society in performance of tasks for which they are trained. Pictured here is 
work in progress on overpass (background) on Taconic State Parkway route from New 
York City to Canada. Roadbed for N. Y. Highway 55 in foreground is prepared by Cater- 
pillar grader with scarifier attachment, R4 tractor-dozer and shovel that loads stripped 


material into trucks 


within him a background generated 
by the basic “Three R's,” but 
equally as important, should include 
within his makeup the intangible 

HCL 's The engineer, like any 
other professional man, has a dis 
tinct obligation to the society: of 
which he is a part. He can best per 
form those obligations when his train- 
ing has included the fundamentals 
just mentioned 

We might consider the question, 
W hat should be the relation of engi 
neering education to research?’ I 
have felt often that a direct analogy 
exists between the period of intern 
ship prior to the practice of medicine 
and a period of experience in industry 
prior to teaching. Both give mem- 
bers of their respective professions 
the opportunity to apply directly the 
lessons learned in the classroom and 
from the textbooks. This practical 
experience is to my own mind indis 
pensable as a background for efficient 
teaching efforts. Assuming that the 
teacher in engineering has acquired 
his practical experience in his own 
particular field in industry, private 
practice, or elsewhere prior to enter 
ing educational work, it is still neces 
sary for this individual to keep 
abreast of new developments being 
made in his field 

Normally, under our present educa 
tional system, it is not practicable for 
the teacher to return to industry at 
periodic intervals. Therefore, the 
only practicable way for him to keep 
out of a “mental rut’’ would be to 
engage in part-time research along 
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with his teaching work. Of course, 
there are other ways in which this 
individual can facilitate his own 1m- 
provement. Our professional soci- 
eties, both national and local, at- 
tempt to do this through their meet 
ings and periodicals. The writer is 
convinced, however, that to the aver- 
age man, this reading and listening 
alone is not sufficient. It is an 
accepted educational fact that we 
learn best by doing. 
Relationship to Profession 

You might ask the question, ““What 
should be the relationship of engi- 
neering education to the profession 
itself?’ The sole purpose of any 
professional education should be to 
improve the existing standards of that 
profession, to simplify procedures and 
to develop more efficient techniques. 
This has a direct relation to mdustry 
in the engineering field because the 
development of techniques and equip- 
ment must, of necessity, follow 
closely. The profession and industry 
should, therefore, have a real and 
deep interest in the educational sys- 
tem which is producing the men for 
their particular field. On the other 
hand, engineering educators should 
be deeply concerned with the prob- 
lems of industry and the profession 
of which their graduates will become 
a part upon leaving college. Again, 
this calls for mutual cooperation and 
mutual understanding. Professional 
societies are, for the most part, made 
up of former products of our engineer- 
ing educational institutions. There- 





fore, their interest in those ins; ;;,, 
tions should be real and active. no: 
only from the standpoint of main 
taining professional standards }y; 
more important, from the stand). int 
of improving those standards. ny 
deterioration in standards reduces the 
value of the investment made, jn 
time and effort as well as money, in 
acquiring that education. 
What Can Be Done? 

With these previous questions and 
their accompanying comments jp 
mind, let us ask ourselves the ques- 
tion, ““‘What might be done to im. 
prove and facilitate the process of 
engineering education?” As engj- 
neers, you would not accept for use 
in a structure, steel which had not 
been tested to meet certain specifica 
tions. Nor would chemicals be 
accepted for the manufacture of some 
product which did not meet the speci 
fications governing their purity or 
concentration. Our process for the 
selection of human material (stu 
dents) for engineering educational! 
institutions, as generally practiced, 
is most haphazard. 

The writer has had the interesting 
experience in the past of conducting 
experiments for some nine years, in an 
attempt to determine means by which 
this choice of human material could 
be accomplished more effectively. It 
has been proved, to the writer's own 
satisfaction and to the satisfaction 
of the institution at which he was 
then located, that a combination of 
tests could be established which 
would predict, with a minimum 
accuracy of 90 percent, the student's 
scholastic achievement within the 
engineering course in that institution 
Those tests were adopted and now 
form a part of the admission require 
ments to that engineering school 
However, although this procedure has 
reduced the mortality rate among en 
tering engineering students to an 
extremely low figure, this is not the 
complete answer. It was the writers 
contention then, and is now, that a 
series of tests for other fields of en 
deavor could be devised over a period 
of time and actually checked against 
scholastic performance. These tests 
would be of such a nature that they 
could be presented to students at the 
end of the third year of high school, 
not to weed out individuals who ar 
not fitted for a particular field, but 
rather taking the positive view, that 
a series of tests, covering many lines 
of endeavor, will determine in which 
of these fields the student has the 
greatest chance of success. 

Another suggestion might well 
involve a closer cooperation betwee? 
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fession, industry and the edu- 
iJ institutions. No course or 
f courses presented at an edu- 
il institution should be fixed. 
rhe, should always be considered as 
tate of flux, subject to change 
onstant improvement. The 
ional institutions might do well 
invite advisory committees com- 
posed of representatives of the various 
selds within any profession to meet 
periodically, examine the curricula 
oresented, and make recommenda- 
ions to the educational institutions, 
together with supporting arguments 
ior such changes. Most professions 
are changing constantly. Sometimes 
this change is slow, sometimes rapid, 
lepending upon the rate of new de- 
velopment within the field. In most 
ases the outstanding professional 
men would consider it a service to 
their profession to serve on such 
uivisory commuttees. 

\nother suggestion might be the 
nclusion, within engineering educa- 
tional imstitutions, of short-term 

urses which are designed to bring 
ip to date with new developments, 
sraduate engineers who do not have 
the means to leave their jobs for regu- 
lar college courses, in order to be in- 

rmed on the latest developments in 
techniques and equipment. These 
short-term courses might well be 
worked out as a combination of ef- 
rts of the educational institution, 
professional societies and industry 
tself 

\nother suggestion might be to in- 
rease the efficiency of operation of 
ur engineering educational institu- 

ns. Simce normally the primary 
functions of an engineer are to apply 


efficiency and economy to some opera- 
tion, it should be reasonable to expect 
that the educational institution at 
which he receives this training should 
demonstrate, so far as is possible, and 
not only teach these principles of 


efficiency. Throughout the country 
at large, one will find that many of 
our engineering educational institu- 
tions have become involved with red 
tape, institutional and departmental 
politics, indirect petticoat govern- 
ment, and other factors of which the 
student cannot help but be cognizant, 
which tend to nullify the principles of 
efficiency and economy as taught. 


Administrators and Instructors 


Perhaps a suggestion concerning 
the selection of individuals for ad- 
ministrative and teaching positions in 
engineering educational institutions 
would not be amiss. An administra- 
tor or instructor should possess, in 
addition to the required basic educa- 
tional requirements and the ““HCL's,”’ 
the following characteristics: 

(1) A real interest in, as well as 
thorough knowledge of, his specific 
field as well as a general knowledge 
and sympathetic attitude toward 
related fields; (2) enthusiasm for his 
field as well as the ability to impart, 
to some extent at least, this enthusi- 
asm to both students and others with 
whom he comes in contact; (3) areal 
desire and constantly applied effort 
to improve all of his courses and their 
presentation; (4) the ability to 
readily impart his knowledge, by 
lecture and demonstration, to stu- 
dents in his classes; (5) physical, 
mental, and moral qualities which 
command the respect of both students 


and associates; (6) the desire and 
ability to cooperate freely with others, 
both within and outside of his own 
institution in all matters that will 
improve the status of the profession; 
(7) last, but not least, the ability of 
leadership and organization. 

Perhaps few humans combine all 
of these attributes, and certainly not 
to the same degree, but certainly 
these characteristics should be sought 
for, acquired whenever possible, and 
encouraged at all times. 

Now as to my last suggestion, 
generally speaking there is no real 
attempt made within our present 
engineering curricula to develop the 
qualities of leadership, personal ini- 
tiative and responsibility. The aver 
age student completing his engineer 
ing course has been told what to do, 
how to do it, and when it must be 
done, during the greater part of his 
technical training. Yet this training 
is supposed to have given him the 
necessary basic background for his 
profession, the principal requirements 
of which include, in addition to tech 
nical qualifications, leadership and 
responsibility. A course cannot be 
set up for the sole purpose of develop 
ing these qualities; however, existing 
courses can be so set up or rearranged 
as to enable the qualities mentioned 
to be developed. 

The manner in which these quali 
ties can be included as an important 
part of certain courses will differ, de 
pending upon the course itself, the 
location of the institution and the 
interest of the teaching staff. My 
own experience has proved that 
efforts made in this direction are well 
worth while and very gratifying. 








TO ASSURE ECONOMICAL CONSTRUCTION, new $8,000,000 Residence and School for Nurses, Bellevue Hos- 
pital, New York City, is based on modular planning, making full use of dimensional coordination for materials 
used. Reinforced concrete structure employs cavity wall system throughout. Project designed by Alfred Hopkins 
& As sociates, Architects, will occupy entire city block. Structural engineering design is by Fred N. Severud, 
M. ASCE, New York City. Borings have been made at site and construction is scheduled to begin late this year. 
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WILLIAM F. CLAPP 


irector, W. F. Clapp Laboratories and Consultant to 
arine Borer Research Committee of New York Harbor 


ESTIMATES INDICATE that damages resulting from marine borer activities 


cost the United States $50,000,000 annually. 


Although damage to wharf 


structures in New York Harbor has been slight in recent years, the possi- 
bility of increased activity is recognized. To insure adequate warning of 


possible attacks, 


the Marine Borer Research Committee of New York 


Harbor was organized in 1938 to secure the cooperation of a number of 


organizations, 
laboratory analysis. 


governmental and otherwise, 
This work, as described herein by Dr. Clapp, is the 


in collecting test data for 


subject of the committee’s Third Progress Report published recently by 
the Port of New York Authority for distribution to those concerned with 


marine borer research activities. 


By presenting the results of its eight 


years of activities, the Marine Borer Research Committee of New York 
Harbor hopes to stimulate similar research in other harbors. 


RECORDS BASED ON laboratory 
inalysis of approximately 8,000 indi 


vidual test blocks from New York 
harbor over an eight-year period 
indicate that there has been no 
serious Teredo activity within the 
inner harbor, which includes Upper 


OFFICERS OF the Marine Borer 
Research Committee of New York 
Harbor are: Chairman, W. P. Hedden, 
Director of Port Development, The 
Port of New York Authority; secretary, 
H. C. Ames, manager, Department of 
Piers, United Fruit Co.; treasurer, 
F. C. Kronauer, division engineer, 
New York, Susauchenne & Western 
Railroad Co. Members of the Tech- 
nical Advisory Committee include 
Seth GC. Hess, M. ASCE, director 
and chief engineer, Interstate Sanita- 
tion Commission; R. H. Gould, M. 
ASCE, director, Division of Engineer- 
ing, New York City Department of 
Public Works; Lewis H. Rabbage, 
chief engineer, New York City De- 
partment of Marine and Aviation; 
and R. H. Wuestefeld, engineer, U.S. 
Engineer Office 


New York Bay 
surrounding 
where the 

iS most intense. 
show that the 


and the waterways 
Manhattan Island 
waterfront development 
These same records 
activity of Teredo 
Navalis over the entire New York 
area—the inner and outer harbor 
and Long Island Sound—had an 
upward trend from 1938 to 1941 
when a peak was reached. 

leredo activity showed a sudden 
drop in 1942 and virtually dis 
appeared for a period of several 
years. In 1946, light attacks again 
appeared. Similarly, Limnoria at- 
tacks showed an upward trend from 


1938S to 1941. In the years since 
1942 and at present, activity remains 
at a low level. To date, there has 
been no evidence of Chelura or 
Martesia attacks in New York 
harbor 


[The trends in marine borer ac 
tivity recorded in the New York 
area appear to be almost identical 
with those observed at other points 
ilong the Atlantic coast. In New 
York, the salinity of the waters 
normally from a low per 
centage in the Hudson River to a 


varies 
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A\dequate Warning of 
ks in New York 


COLLAPSE OF BRIELLE BRIDGE ove: 
Manasquan River between Brielle and 
Pcint Pleasant, N. J., last year is graphic 
evidence of destructive nature of marine 
borer activity. Weakened by repeated a) 
tacks of Teredo and Limnoria 
supports gave way as pictured here. 


center pier 
Draw 
span, beside control house on bridge is 
blocked by buckled span. Photo, courtesy 
‘Newark Evening News’’ 


high percentage approaching that 
of sea water in the outer harbor 
During high runoffs of the Hudson 
River, however, salinity percentages 
are reduced. Records indicate less 


marine borer growth in waters where 
salinity 
waters of the 
125th Street. 

Part of the food supply necessary 
for the 
may be 


is normally low, as in the 
Hudson River above 


borers 


York 


marine 
New 


growth of 
brought into 





TEREDO, MEMBER OF CLAM FAMILY 
is one of most destructive of marine borers 
although, contrary to popular view 
probably does not burrow for food but 
protection, and is dependent on ° apply 
of micro-organisms in sea water Tw 
detached shells (center, right) part 
Teredo head, are used as boring to 
pallets (center, left) in tail are used to close 
tunnel entrance for protection if necess@ry 
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by the Hudson River, and 
nay be developed by the 
sion of organic wastes in the 
One major change in na- 
onditions that may occur in 
iture is a decrease in the 
on of harbor waters resulting 
the sewage treatment pro- 
which may affect the amount 
,aracter of secondary products 

ble for food supply. 
Sewage pollution will be removed 
radually, according to present indi- 
ations, in a program extending over 
a number of years. It will be 
possible, therefore, to observe the 
iting changes in marine life 
correct and guard against any 
verse trends. The committee 
to continue the program of 
exposing an adequate number of 
est boards and analyzing the data 
hus obtained so that timely warn- 
be issued if marine borer 
is found to be on the in- 


Of the countless organisms that 


re normally present in sea water, 
wo main groups concern the owners 
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Weight or Anchor, 
; / \t Necessary = 

Ae FRONT VIEW ¢ , SIDE VIEW 
FIG WOODEN TEST BLOCKS, at- 
to metal bar or pipe and hung about 
pove mud line, provide place for 
‘arine borers and associated organisms to 
age. Blocks are detached at regular 


ervals for study at Clapp Laboratories, 
axbury, Mass. 
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LIMNORIA, CRUSTACEANS RESEMBLING 
PILLBUGS (above), can cut off untreated pil- 
ing in two to three years. In New York harbor 
activity of these organisms has been at low 
level since 1942. Effect of pollution-abate- 
ment program is being closely watched. 


NORTHERN WATERS ARE NOT SAFE from 
Limnoria and Teredo attack, as these piling 
structures (right) from Narraganset Bay, 
Rhode Island, prove. Once borers have 
entered wood, effect of water temperature is 
greatly reduced. 


of marine properties—destructive 
marine borers and fouling, or asso- 
ciated, organisms. The marine 
borer group includes the many 
varieties of marine mollusks and 
crustaceans capable of boring into 
timber and those few forms that 
can drill into shale, limestone, 
marble and poor-quality concrete. 
No wood is entirely immune from 
borer attack. 

The group, the fouling 
organisms, is composed of the many 
organisms that become firmly at- 
tached to and grow rapidly in size 
on ships’ bottoms, on piles, in intake 
tunnels and in other marine struc 
tures. A collection of these organ 
isms that would scarcely fill an 
ordinary bucket when first set, may 
weigh 296 tons at maturity. 

The presence of fouling organisms 
has proved an excellent indication 
of conditions favorable to marine 
borer growth. Where only a few 
specimens of one or two species of 
fouling organisms are present, it is 
almost certain that marine borers 
will not occur. On the other hand, 
where fouling organisms are plentiful 
and many species are represented, 
it is certain that there the borers, 


second 


June 1947 





if present or if introduced, will be 


destructive. It is for this reason 
that the fouling organisms have 
been termed “‘associated organisms.’ 

The important marine organisms 
which, so far, have appeared on the 
Clapp Laboratory’s test boards have 
been grouped as follows 


Marine Borers: 


leredinidae (Teredo, Bankia, Lyrodus 
etc. )}—shipworms 

Pholadidae (Pholas, 
etc.) boring clams 

Crustacea (Limnoria, Chelura, Sphae- 
roma)—boring pillbugs 


Hiata, Martesia, 


Fouling Organisms: 


Algae (seaweeds) 
Coelenterates 
grasses ) 

Filamentous Bryozoans (sea moss) 

Encrusting Bryozoans (calcareous 
coral-like patches 

Annelids (tube worms 

Crustaceans (balanus), barnacles 

Mollusks (mussels, clams, oysters 

runicates (sea squirts) 


(corals, seaflowers, sea 


The most common marine borers 
are described as follows 

|. Teredo Navalis, the most com 
mon and dangerous of the molluscan 
marine borers, looks like a worm 
with teeth but is really a relative of 
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NEW YORK HARBOR suffers little from borer attack, but Teredo is active at nearby Fire Island, as indicated by timber pile section (leit) 


Sea Anemone or Metridium (center) may reach both length and diameter of 5 in. 
Three pile specimens (right) show typical marine-borer damage: (A) Pile cut between medium and low tide after three 


borers also thrive. 


Where such fouling organisms are plentiful, marine 


years of service, Mississippi; (B) result of two years of Limnoria activity; (C) combined action of Limnori3 and Teredo. 


the clam family. In its head there 
are shells having rows of sharp teeth 
which it uses as rasps to tunnel into 
timber. At the end of its free 
swimming period, the teredo settles 
on any object with which it comes 
in contact. If the object is rock, 
sand or mud, the chances for its 
survival are slim. If it settles on 
timber, however, the borer imme- 
diately tunnels its way inside, 
rapidly opening and closing its 
shells to carve out its route. The 
two pallets located in its tail are 
used to close the entrance to the 
tunnel for protection when neces- 
Sary. 

2. Martesia is a boring clam 
which is highly destructive. It 
grows to a length of 2 in. and a 
diameter of */, in. and makes a 
burrow of its own length in about 
one year. Wood heavily attacked 
by it disintegrates so rapidly that 
the diameter of a pile may be 
reduced by 4 in. in one year. 

3. Limnoria, a crustacean variety 
of borer, looks like a pillbug and 
grows to a length of only about 
'/,in. By chewing away the wood 
ahead of itself, it is able to make a 
shallow burrow seldom longer than 
‘/, in. Its small size is deceptive, 
however, as destruction of the timber 
is progressive, each disintegrated 
layer exposing a fresh surface to 
attack. Actual observations show 
that a pile may suffer a loss of 2 in. 
in diameter a year from Limnoria 
attack 

t. Chelura, another variety of 
crustacean, is quite similar to 
Limnoria in size, but resembles a 
miniature lobster im appearance. 
It is found along the Atlantic coast, 
usually with Limnoria. Recent re 
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search indicates that it is not as 
destructive as had been previously 
reported. 


Factors Affecting Marine Borer Growth 


Exhaustive studies in connection 
with test-board analyses have been 
conducted for many years in an 
effort to determine the likelihood of 
marine-borer activity at specific 
locations. It has been learned that 
conditions generally are more favor- 
able for marine borers where water 
temperatures are high during the 
breeding season; where the salinity 
is not far below that of normal sea 
water; where the dissolved oxygen 
and hydrogen-ion content are high 
(a hydrogen-ion concentration lower 
than 7 on the acid side is usually an 
indication of heavy industrial waste 
or other heavy pollution); and 
where the food supply is plentiful. 
Where these essential factors are 
lacking, marine borer activity will 
be curtailed. 

Several of these factors were at 
one time believed to explain the 
annual variations which occur in 
marine borer growth. However, 
research at the Clapp Laboratories 
indicates that such factors influence 
the situation chiefly through their 
effect on the borers’ food supply. 
The effects of these factors on borer 
activity are discussed in the follow- 
ing paragraphs: 

|. Temperature. Careful corre- 
lation of temperature records with 
marine borer growth shows that this 
growth is only slightly affected by 
considerable variations in water 
temperature during the seasons of 
borer activity—spring, summer and 
fall. The only exception occurs in 
Nova Scotia waters where, during 
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the short breeding season of one or 
two weeks, the water may not be- 
come warm enough for survival of 
the borer embryos. The analyses 
also revealed that once the borers 
have entered wood, any effect of 
water temperature is greatly re- 
duced. 


2. Salinity. At one time, the 
salinity of the water was also con- 
sidered a vital factor in borer 
activity. Heavy sets of Teredo 
may be found in harbors having a 
constant salinity of from 20 to 30 
parts of total salts per thousand 
Recent studies have revealed that a 
variation of 10 parts per thousand 
has no marked effect on marine 
borers. Few harbors have a varia 
tion of more than 2 or 3 parts per 
thousand over a period of years. 


3. Pollution. It is certain that 
marine life of all kinds is affected 
adversely by certain types of pollu- 
tion, including industrial wastes or 





TINY LIMNORIA has enormous chewing 
power although it grows only '/; in long 
and makes shallow burrow seldom deeper 
than */, in. Attacked piles may suffer loss 
of 2 in. in diameter yearly. 
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iddition to sewage. However, 

ears that pollution is not re- 

le for the annual periodic 

ms in marine-borer activity 

particular location. Such 

vari: ions are produced even where 

the amount of pollution varies only 

from year to year—as is 
the case in practically all harbors. 

No measurable change in marine 
life has been found in harbors where 
radical “purification’’ programs have 
been undertaken. However, in one 
instance, where all the treated 
sewage effluent was carried outside 
the harbor, there was a sharp in- 
crease in borer activity. Where a 

purification’’ program is limited to 
one or more types of treatment, and 
where the discharge still contains 
industrial wastes, oil, and possibly 
additional chlorine, there has been 
no evidence of any increase what- 
ever in destructive marine organ- 
isms 

|. Food Supply. Many students 
of marine borer life have published 
lata to indicate that the borers 
tunnel into wood to obtain food. 
However, studies made at the Clapp 
Laboratories do not support this 
finding for the following reasons: 

Like the Teredo, or shipworm, the 
common or soft clam of the Atlantic 
coast is a bivalve mollusk. It 
inhabits deep burrows in mud and 
sand flats but does not obtain food 
from the mud or sand in which it 
burrows. Rather, the clam obtains 
its food by means of a syphon ex- 
tending from its body up to the 
entrance of the tunnel, where it is 
in contact with sea water containing 
the diatoms and other micro-organ- 
isms on which it feeds. None of the 
bivalves that drill in mud, 
sand or rock are dependent for food 

the material into which they 
burrow. It therefore seems illogical 
to believe that the Teredo is an 
exception to this rule. 

lf the Teredo lives on micro- 
organisms in the water, rather than 
on timber, the yearly variations in 
itsactivity might be accounted for on 
the basis of an abundance or scarcity 
of food. For example, it is known 
that oysters are poor in years when 
their food supply during the grow- 
ing period is limited, and conversely 
that they thrive in years of abun- 
dant food supply. Published records 
dicate that in abnormally dry 
oysters are undernourished. 
Un the other hand, they thrive in 
years of heavy rainfall, when the 
Str carry into the harbors a 

ist supply of microscopic food. 

ems logical to believe that 
e factor that causes favorable 


marine 
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LOBSTER-LIKE 
CHELURA (leit), 
formerly consid- 
ered one of most 
dangerous of 
marine borers, is 
now believed to 
be much less de- 
structive. An- 
nelids, or tube 
worms (right) are 
fouling organisms 
that may acceler- 
ate corrosion of 
metal. Worms 
may attain length 
of several inches. 


or unfavorable seasons for the oyster 
also accounts for unpredictable 
yearly variations in the activity of 
the Teredo and other molluscan 
borers. 

This conclusion is strengthened 
by data secured on the lower Hudson 
River, above 125th Street, New 
York City, during a recent unusually 
dry season. In this section of the 
river, salinity is normally too low 
to support more than a few scattered 
and exceptionally hardy shipworms. 
It is reasonable to assume that the 
increased salinity caused by the de- 
crease in the river's fresh-water flow 
would provide more favorable con- 
ditions for the borers. However, 
fewer marine borers appeared than 
in previous years and it was learned 
later that oyster beds had also suf- 
fered. 

It therefore appears that food 
supply is the important factor 





marine-borer 


governing 
Such factors as temperature, salinity 
and pollution do not affect the borers 
directly, but rather indirectly since 
they influence the supply of micro- 
organisms on which the borers de- 
pend for food. 


activity. 


Test Board Procedure 


Altogether 44 test boards are now 
maintained in well-distributed loca- 
tions throughout the New York area 
by 18 companies and governmental 
agencies. These boards, by pro- 
viding a place for marine organisms 
to lodge, are the means of determin- 
ing the number and types of organ- 
isms present at each location. From 
each of these boards, blocks are re- 
moved every month and sent for 
analysis to the Clapp Laboratories 
at Duxbury, Mass. This permits 
the prompt discovery of any borer 

(Continued on page 84) 





Large Drydock Passes Through 
Ohio River Locks 


LARGEST VESSEL ever launched on inland river, 6,000-ton floating dry- 


dock, is maneuvered into Dashields Locks on Ohio River below Sewickley, 


Pa. Recently completed 
at Neville Island Yard 
of Dravo Corporation, 
Navy AFDL-47 is towed 
2,000 miles to Gulf of 
Mexico. Hugedrydock, 
with over-all dimensions 
448x97 it, has but 
6'/,-ft clearance either 
side as it passes through 
lock. Unit will supply 
additional mobile dry- 
dock facilities as Navy 
preparedness measure. 
Drydock includes crew 
quarters designed for 
130 men and 7 officers. 
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Army Engineers Reconstruct and Expan 


W ar-Damaged Philippi 
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IN THE FALL OF 1945, Colonel Hall was sent to the Philippine 
Islands as head of a group to prepare plans and estimates—within 
60 days—for the rehabilitation and reasonable expansion of Philip- 
pine ports. His report has been printed recently as a Senate com- 
mittee document. The publication of that report makes it now 
proper to present a technical paper on the subject. The paper 
describes an unusuc’ method of field examination and a difficult 
problem in cost estimating. Colonel Hall’s description of the 
effects of modern war on the shores of the Philippine Islands is a 
necessary introduction to his story that follows on the task that 
faced the American government in its aims to heal some of the 
wounds of war. 


DESTRUCTION DURING the Jap 
anese invasion of 1942 was small 
The Japanese captured the tiny 
American garrisons, and took over the 


Ships and wharves were repeatedly 
ittacked. Japanese units were iso 
lated logistically and to a consider 
able extent tactically, so that instead 
interinsular sea routes and their ter of attacking the archipelago our 
minals. The native population was troops merely had to attack succes 
bitterly hostile, and Japanese control sivelv the various islands. In Minda 
never extended much beyond the gar nao and southern Luzon, where land 
risoned towns. Control of navigation routes were rudimentary, they could 
made it pe ssible to govern and to ex isolate sectors of islands. Needless to 
ploit the islands with a comparative ly say the military activity resulted in a 
Sea control by warships great deal of port destruction and 
many sinkings in navigable channels. 


small fore 
was supplemented through sea control 
by planes 

The American counter-invasion ol 
both 
companied by a successful attempt to 
disrupt the interinsular routes, mostly 
though partly by submarine 


Engineer's Nightmare 


Manila was in a slightly different 
situation From the capitol city, 
good land routes extended for many 
was protected 


1945 was preceded ind ac 


bv ait miles, and the port 
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ne Ports. ‘ 


CHARLES L. HALL, M. ASCE 


Colonel, Corps of Engineers, U.S. Army 


RTED TO BE FINEST in Orient prior to war. Pier 
South Harbor, Manila, is 228 ft wide by 1,290 ft lon 


110-ft approach section Partly restored pier 


utilized to utmost degree. Ships carrying urgently needs 
materials and unable to berth unload on lighters an 
barges while other ships anchor in harbor and aw: 
Navy salvage crews femoved « 
wrecked vessels of all types from Manila Harbor b 


turn te unload 


still remain 


from direct naval—but not aerial 

attack by the famous fortified islands 
33 miles away at the entrance to th 
bay. One of these, Corregidor, was 
immortalized by the siege of 1%? 
Parts of Manila were of masonry, an 
one section, the Walled City, was 
built of seventeenth century masonry 
The Japanese garrison behaved with 
great courage, though with extraor 
dinary barbarity, and the port was 
finally reduced only after a te 
mendous attack, supported by heavy 
artillery. 

When the United States finally 
captured the wharves it was found 
that not only had they been attacked 
by heavy artillery and bombers, but 
also they had been scientifically 
sabotaged. Sections spaced from 160 
to 400 it apart, and themselves 6 to 
SO ft long, were blown up. Not only 
was the decking destroyed, but the 
heads of piers were demolished and 
sheds were blown up. Every ut 
destroyed ship in the harbor was sunk 
in the most vexing place possible. 
When the port was taken, it was a 
engineer's nightmare. 

The immediate problem was 
vert this nightmare into a 
pable of carrying the commerce 
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rt ca 
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soldiers, stationed in a 
which had been so wrecked 
rs and guerillas that it could 
ort its own population, still 
lien rescuers. To some extent 
could be accomplished by 
novement from America to 

, | ports developed by the 
Arn One of these, Tacloban in 
Leyte, had actually been made into a 
satisiactory ocean port, with docks, 

ndling devices and ware 
before Manila was captured. 
normal pattern of trade was 
ible. The big labor supply 
round Manila. Only around 
could integrated supply facil- 
ormed. And Luzon, on which 
is situated, is the largest 
ind the one where the most 
panese troops were still functioning. 
fanila had to be restored—and in a 
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hous¢ 
But | 
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The first step was to provide access 
from deep water to shore. All the 
wrecks were charted, and the Navy 
started removing them in order of 
harmfulness. Simultaneously the 
Army Engineers began repairing the 
xecessary docks. Timber piles, usu- 
ally creosoted, were driven to replace 
damaged concrete ones. Timber 
decking was laid to replace the 
bombed and broken permanent deck- 
ing. Several complete new timber 
piers and two floating piers were con 

|. Two hopper dredges were 
from the United States. 
ese craft not only performed all the 
tenance dredging which had ac 
lated over the years of the 
se occupation, but deepened 
rbor considerably. Before Cor 
was retaken, the terminals at 
were able to handle freight. 


- ~ : 
* ’ Pak 
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SKILLFULLY SABOTAGED SECTION of Pier 13 floor is repaired. Ship in background un- 


loads on restored apron. 
section of apron. 


By V-J day it was warehouses and not 
docks that formed the bottleneck. 

Similar performances with similar 
results occurred at all these insular 
ports which were required for the use 
of American fighting men. So widely 
distributed was the fighting in the 
spring and early summer of 1945 that 
some work was done by the Army at 
practically every important port. 
Except at a few localities where 
ground forces did not appear but air 
forces previously had, the efficiency 
of Philippine ports at the end of Sep 
tember 1945 was greater than it had 
ever been before. 

But the vast majority of these new 
structures had one fatal defect. They 
were made of timber, some creosoted 


SOUTH APRON OF PIER 13 
is shambles of twisted steel, 
br LL. *, and T Oe 
ed machinery that had to be 
removed before restoration 
work could be done. Re- 
movai of sunken freighter at 
outer end of pier and twisted 
wreckage from water at in- 
ner end added to restoration 
problems. Sand deposits 
accumulated during Japa- 
mese occupation are re- 
moved by Army dredges. 





Bailey bridge (right background) is used to span demolished floor 


and some untreated. In all Philip 
pine waters anything made of timber, 
no matter how carefully treated, is sub 
ject to the action of marine borers. 
These are creatures of almost in 
credible energy and voracity. In the 
Philippine air, flat wooden structures, 
like decking for wharves, rot with 
great rapidity and are also subject to 
insect attack. About the only way 
to preserve anything made of wood in 
the Phillippines is to immerse it in 
clear fresh water—hardly a practi 
cable solution. 


Destruction of Records Handicaps Work 


There were five major factors to be 
taken into account in preparing a 
remedy for the ravages of war: (1) 
What did the people have before the 
war and was it adequate? (2) What 
was the nature of the damage? (3) 
What kind of repairs had been made? 

+) What did the Filipino people now 
want? (5) What demand on insular 
ports would be caused by the opera- 
tion of postwar American bases? 

In the average settled community, 
where land routes for mail and wire 
routes for telegrams are open, and 
where clerical and subprofessional 
services are readily available and 
records are intact, it is comparatively 
easy to determine these factors. But 
in the Philippines of the fall of 1945, 
none of these conveniences were avail 
able. The records had been 
destroyed in many cases, and quite a 
little detective work was often re 
quired to determine what existed be 
fore the war. The ultimate plans of 
the Philippine Bureau of Public 
Works were available, but it was hard 
to find out, in all cases, whether any 
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DROP-HAMMER PILE DRIVER drives creosoted piles that support wood decking of new tim- 
Life of untreated timber structures is limited in Philippine area because of 
Life expectancy of such structures is from three to 
Huge Army crane in background, near Pier 13, is example of heavy equipment 


ber pier, 11 
marine borers, air rot and insect attack. 
five years 
used in pier restoration work. 
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BUILDINGS NOT TOO BADLY WRECKED are roofed to protect materials subject to damage 


by tropical storms. 


Other items are stored in the open. 


Elaborate traffic patterns for truck 


haulage are arranged to keep ship cargoes flowing smoothly to storage areas. In addition to 
prewar piers, two timber trestle piers and two floating docks provide total of 20 Liberty-ship 
berths at all fixed piers and four at floating piers. Petroleum, oil and lubricant unloading pier 


added to port facilities can handle 3,000 bbl per hour. 


such development was needed for the 
immediate future. 

Che amount of damage at the ports 
was roughly known from intelligence 
records, but here again it must be re 
membered that fighting units are not 
much interested in ports that they 
hold for a day or so of hard combat, 
and then victoriously abandon for a 


ad 


Shown here are Piers 9 and 13. 


newly taken one. The repairs made 
at the ports needed for exploitation 
were pretty well known, as the en- 
gineers well in the rear of the front 
had to make up projects to get ma- 
terials and special equipment, but it 
was sometimes hard to find out what 
kind of timber had been used. Some 
minor ports had been repaired, how- 
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ever, by combat engineers usin. loc, 
materials and troop, equipme: + by; 
few records were left behind Th, 


Commonwealth officials knew ,boy; 
what they wanted at the major » ts 
but in the case of many minor ports 
they had so much difficulty in com 
municating with the local authorities 
either by mail or radio that no dat, 
were available. Finally, the Arm 
and Navy plans depended on the size 


of the forces to be used as postwar eI 
garrisons, and nobody knew these, | 
basis for all-out first-rate planning 
was just not there. ; 


Manila Records Found was 
There was one fortunate circum freig 
stance. Records at Manila—a port equi 
twice as important as all other tue 
Philippine ports combined—were Phe 
found, although not with ease. The fairl 
place fhad been well photographed, [1 
ground inspection was easy, and r for 


pairs had generally been carefully 
corded. So the study of this ix 
portant port on the ground was e 
tirely practicable. 

But there are 64 official ports in th: 
archipelago, most of which have n 
land communication by first-class 
roads in the American sense. There. 
fore a general survey on the ground 
was impracticable within the time 
limit, except at Manila and a few 


other places near operating Army air . } 
fields. ng 
The plan adopted was to examin ve 
the ports from the air and to check = - 
the results of this visual inspectior — 
. . oge prene 
against the available military and 
insular reports. From a low-flying 
airplane, the character of war dan WATE 
age can be estimated pretty well, un sectior 
less the damage has been repaired Avenu 
Any kind of repair acts as camouflage pies, | 
By this sort of checking, the nature — 
parkin 
of the damage can be pretty closely i oaiad 
approximated. The probable error oi ment 
the cost of total repair was greatly capaci 
diminished, because the rehabilitation structic 
of Manila will cost as much as 85 per = 
=C 


cent of that of all other ports com 
bined. The port of Manila, as wa 
previously stated, could be surveyed 
by conventional methods. Cebu, the 
second port of the islands, could als 
be examined on the ground. 


Material and Labor Costs High 

The greatest potential source of 11 
accuracy in the resulting estimates 
in the figures used for unit costs. | 
the fall of 1945 labor costs were Wa) 
out of sight. This was partly the re 
sult of direct inflation, caused by the 
letting loose of much Army pay 0 # 
semistarved invaded people. Part’ 
it was because ordinary sums © 
money were more or less valucless 
Non-essentials could not be importe 
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ny goods brought from hiding 
unded fantastic prices. Finally 
nilitary authorities provided 
food for their workmen, and 
ould pay lower wages; while 
ting employers had to pay 
Prospective labor costs after 
nerican soliders go home is thus 
r guess 
the other hand the general ex- 
ice before the war was that con- 
tion costs in the islands tended 


the same as home costs. Labor 
much less per man-hour, but 
man-hours were needed. What 


was gained in labor was lost in ocean 

ght on imported materials and 

ipment, and in increased overhead 

iue to difficulties in communication. 

[he rule was approximate but it was 
uirly rood. 

In 1945 the rough rule-of-thumb 

ostwar construction costs used 

st engineer officers was 1940 


. form. 


prices plus 25 percent. While this 
rule gave figures too low for 1946 con- 
struction at home, as was found out 
later, the mistake was at least uni- 
Errors are absolute and not 
relative, and do not greatly affect en- 
gineering plans. The writer's esti- 
mates were based on the general 
principles used at home. To cover 
the insular costs increased by war and 
devastation, an additional 10 percent 
was added to the 25 percent sur- 
charge. 

The theory behind this low loading, 
which is less than military men con- 
versant with the islands would have 
allowed, is that costs in a tropical 
state cannot get too far ahead of 
metropolitan costs inside the same 
customs frontier, without stopping 
production for export altogether. 
Such, at any rate, has been the 
economic experience in the past. 
When production falls, the pressure 


of displaced men for food causes the 
wages of the comparatively few 
laborers not laid off to fall and brings 
wages down to a normal level 

The required report reached Wash 
ington 54 days after the writer left 
the United States for the Philippine 
Islands. It would have been hard to 
write very good estimates for $15, 
000,009 worth of scattered improve 
ments in a normal country in that 
length of time, and it was certainly 
impossible to do a perfect job in the 
war-worn and shattered archipelago 
But perhaps this paper can qualify as 
a pioneer tale of engineering from the 
air. The circumstances which justi 
fied it are not likely to be repeated. 


— " er | 


Based on a paper presented by Colonel | 
Hall before the District of Columbia 
Section on May 20, 1947. 





Chicago ““Magnificent Mile’’ Plan Provides Large 
Underground Parking Facilities 


WITH PARTICULAR EMPHASIS on adequate park- 
ng facilities, Chicago's $200,000,000 building program for 
ipper Michigan Avenue ts designed to make the 11-block 
stretch from the Chicago River to North Oak Street ‘“‘the 
Sponsors of the com- 
prehensive plan, which already has considerable finan- 


most modern mile in the world.”’ 


WATER TOWER SQUARE, at inter- 
section of Michigan and Chicago 


Avenues, as envisaged in Rubloff tels and apartment build- 
plan, removes obsolete pumping and ings. Buildings fronting 
fire stations. Two-level underground on Michigan Avenue are 
parking area beneath hall of music of moderate height backed 


center foreground), pool, and monu- by taller buildings on 
ment in background has 1,500-car flanking streets, with 60- 
capacity. Plan also suggests con- ft-wide walks between, 


struction of two-level parking area 
under Lake Shore playground withy 


3,000-car capacity. | 4 oughfares. + 





331) CIVIL ENGINEERING ° 


MAGNIFICENT MILE in- 


cludes stores, offices, ho- 


thus avoiding canyon-like 
appearance of main thor- 


June 
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cial backing, are Arthur Rubloff, Chicago real estate 
manager and broker, and Webb & Knapp, Inc., of New 
York, who assembled the East River site in New York 
City to be occupied by the United Nations headquarters. 
The firm of Holabird & Root, architects, are consultants 
in the development of plans for the area. 
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Nomograph Aids Use of Boussinesq Equation 


IRA J. HOOKS, New York, N.¥., and HAMILTON GRAY, Assoc. M. ASCE, _ 


Professor, Department of Civil Engineering, University of Maine, Orono, Me. 


TO REDUCE THE TIME required 
for computing stresses beneath loaded 
foundation areas, Dr. Glennon Gil- 
boy, Assoc. M. ASCE, published, a 
number of years ago, an “Influence 
Table for the Solution of Boussinesq 
Equation” (PROCEEDINGS, ASCE, 
Vol. 59, p. 781). This equation gives 
the normal stress acting on hori- 
zontal planes beneath the surface of 
a semi-infinite homogeneous elasti- 
cally isotropic solid supporting a 
concentrated load on its horizontal 
surface. 

This expression for stress can be 
extended by integration to cover 
uniform or variable loads distributed 
over finite or infinite areas of dif- 
erent shapes. When the loaded areas 
are complex in plan, or the load 
intensity varies irregularly, or when 
the influence of remote isolated 
footings is sought, the use of the basic 
point-load formula is often the sim- 
plest procedure. Consequently, the 
publication of the aforementioned 
influence table materially reduces 
the time required in making such 
computations. 
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FIG. 1. GRAPH PERMITS quick computa- 


tion of values for Boussinesq equation 
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FIG. 2. 
values than does graph in Fig. 1. 


Boussinesq’s equation can _ be 


written: 
3P 3° 3P l/s? 
Co = : —T — - a8 
2m (r* + 2°) Qe [1+(r/z)?]*/* 
P 3/2 P 
= = iy 
2* [1 + (r/z)?] gt I 


where p> is a function of r/z. The 
values of this function were computed 
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NOMOGRAPH for Boussinesq point load formula permits more rapid solution of 


in order to obtain Gilboy’s influence 
table. 


The point at which the stress 1s 
sought has coordinates r and s, and 
the load P is applied at the origin o! 
coordinates. Value z is then merely 
the depth of the stressed point be 
neath the surface of the solid and 
is the horizontal component of the 
distance between the stressed point 


r 


»\ 
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the point of application of the 


practical purposes, a chart 
as shown in Fig. 1 permits 
sr. .ter speed and affords all necessary 
racy in making such computa- 
’ An even more rapid solution 
is obtained by means of the nomo- 
‘raph shown in Fig. 2. Actual time 
trials have invariably indicated that 
solutions could be obtained more 
rapidly by means of the nomograph 


than by either the influence table or 
the influence graph. For some people 
the difference in time was very 
marked, and it was also observed 
that errors were committed far less 
frequently when using the nomograph 
than when employing either the 
influence table or the graph. In 
view of this saving of time, it is 
thought feasible to offer these compu- 
tational aids to the practicing engi- 
neer. The technique of using the 


nomograph is explained by the “key” 
thereon, and the use of the influence 
graph is self-evident from an inspec- 
tion of the equation given herein. 

It would appear wise to warn users 
of the unknown factors involved in 
applying Boussinesq’s formula and 
its extensions, such as the dis- 
crepancies that exist between the 
behavior of actual soils and the 
assumed elastic medium of the 
Boussinesq theory. 





Graphical Method Locates Point of Breaking Ground at 
Crest of Unstable Slopes 


R. G. HENNES, M. ASCE 


Associate Professor of Civil Engineering, University of Washington, Seattle, Wash. 


IN THE ANALYSIS of stability of 
earth embankments and cuts, the 
commonly used procedure involves 
application of the conditions of static 
equilibrium to the mass of earth 
lying above an assumed curvilinear 
slip-surface. It is generally assumed 
that the trace of the slip-surface on a 
transverse plane is a circular arc. 
The lack of any permanent tensile 
strength in earth causes an error in 
this conventional analysis when ap- 
plied near the crest of the slope; 
because as the limits of stability are 
ipproached, a vertical tension crack 
must occur, replacing the upper part 
of the usual cylindrical surface as the 
boundary of the unstable earth mass. 
his break is shown as the line GE in 
Fig. 1. The conventional slip-surface 
/DEF is more correctly replaced by 
the surface /DEG in applying the con- 
ditions of static equilibrium. The 
location of GE can best be accom- 
plished by the following graphical 
procedure, 

Locate O, the critical center of 
rotation as determined by the usual 
method of trial analyses. Draw the 
radius OM, where M, is chosen at 
random on the upper end of the slip- 


Suriace. Draw the vertical MN. 
Draw NJ perpendicular to OM. 
[hen MN is proportional to the 


weight of material above M, and J/M 
iS proportional to the normal com- 
ponent of earth pressure on the slip 
surlace. Draw KM at an angle ¢’ 
withOM. If U is the factor of safety 
reviously determined for rotation 

it O, then @’ = ¢/U. The unit 
ional force at M corresponds to 
and the resultant earth pressure 

f is reproduced to scale by MK. 
horizontal component of the 


resultant earth pressure is given by 
KK’. The magnitude of this line, 
m, is reproduced in the diagram below 
the sketch, where it is laid off as a 
vertical distance from the baseline 
from a point directly below M. 
The curved line of the diagram is 
obtained by repeating this process for 
a reasonable number of points along 
the arc MF. The area below the 
curve thus obtained, multiplied by 
the square of the linear scale and by 
the unit weight of earth, is equal to 
the horizontal component of the re- 
sultant earth pressure along are MF. 
It is apparent that the horizontal 
component of the effective cohesion 
along the arc MF equals the product 
of the unit cohesion, c’ = c/U, and 
the horizontal projection of the arc 
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FIG. 1. GRAPHIC METHOD for computing 
vertical tension crack, GE, eliminates error 
introduced by conventional analysis that 
assumes trace of slip-surface describes 
circular arc DF. 
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horizontal forces are equal, the re- 
sultant horizontal force on the verti- 
cal interface, GE, is zero, whereas on 
any parallel face to the right of GE 
there is tension, and to the left, com- 
pression. 

In the lower diagram this condition 
of equilibrium is satisfied when the 
area below the M-curve equals the 
area below the horizontal line whose 
ordinate is c’/y, gamma being the 
unit weight of the soil. It is sufh- 
ciently accurate to balance the shaded 
areas by eye. The point /’, where 
balance is achieved, locates the boun- 
dary of the tensile zone, GE. 

Having obtained the corrected 
slip-surface, DEG, the corrected fac- 
tor of safety for this modified section 
should be computed in the usual 
manner. The correction is of appre- 
ciable but not great magnitude. 

The physical significance of this 
lies in the excess resistance accumu- 
lated by cohesion along the steep por- 
tion of the curve in the section GFE. 
This resistance could only be made 
effective for the integral mass /DEF 
if the soil possessed tensile strength. 
In contrast, the excess resistance due 
to friction along the surface DQ re- 
quires only compressive strength to 
resist the thrust of the unstable earth 
mass, POEGI. 

In addition to permitting a more 
precise determination of the factor of 
safety of the slope, location of the 
line GE serves to indicate the bound 
ary of relatively stable ground. This 
should be useful in locating conduits 
where there will be less danger that 
shear-strains may cause joints to open. 
Leakage from displaced sewer and 
water lines has frequently induced 
major slides. 
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Work Accredited to Corps 
of Engineers Questioned 


To THe Eprror: Having held a com 
mission in the Corps of Engineers Reserve 
for the past 30 years—including more 
than two years of active oversea’s service 
in one war and three years of civilian 
engineer service with the office of the 
Chief of Engineers in another—I can 
hardly be suspected of being lacking in 
appreciation of the accomplishments of 
our Army Engineers 

It is, however, hard to believe that 
without the Corps of Engineers our 
Western railroads would have been de- 
layed for half a century, as stated in 
the article on the Corps of Engineers in 
the April issue of CrvtL ENGINEERING. 
For a specific instance, I do not recall 
that John F. Stevens, Past-President and 
Hon. M. ASCE, was connected with the 
Army when he located the Great Northern 
route. The Erie Canal was a project put 
through by the State of New York. 

As to the Panama Canal, the article 
in Crvi. ENGINEERING gives the im- 
pression that in 1907 the Army Engineers 
took over the job after “the French 
had to admit failure’ and, under Col. 
George W. Goethals, M. ASCE, sur 
mounted every conceivable obstacle from 
impenetrable jungle to dirt avalanches, 
and completed the task. Colonel Goethals 
was a great engineer and a good friend 
of mine, but he took over, not from ‘“‘the 
French,”’ but after three years of Ameri 
can work-—the first under John F. 
Wallace, Past-President ASCE, and the 
latter two under John F. Stevens, who 
had cleared out all the 
jungle,"’ decided the type of canal to be 
built, and turned over to his successor 
a working plant and organization. 

During Stevens’ tenure, adequate quar 
ters were provided for the working organi 
zation. Water works, sewers, and paved 
roads made possible mosquito control and 


“impenetrable 


the elimination of epidemic disease by 
Colonel Gorgas, of the Army Medical 
Corps 

It is a popular misconception that the 
Army built the Canal. Colonel Goethals 
and many of his subordinates were Army 
Engineers However, they were not 
under the orders of the Chief of Engineers 
or in his organization, but serving as 
individual members and employees of the 
Isthmian Canal Commission under the 
Secretary of War 

Many of the Canal staff—except at the 
top, under Colonel Goethals as chairman 
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and chief engineer of the Commission— 
were civilians. Of the three division 
heads, two were Army engineers. But 
Sydney B. Williamson, M. ASCE, who 
was in charge of the Pacific Division, was 
an eminent civil engineer. The successful 
excavation of the Culebra Cut, for several 
years under both Stevens and Goethals, 
was handled by Louis K. Rourke, M. 
ASCE, as assistant division engineer. 
Rear-Admiral H. H. Rousseau, M. ASCE, 
member of the Isthmian Canal Com- 
mission, was put in charge of municipal 
engineering, motive power and ma- 
chinery, and building construction by 
Colonel Goethals and later was assistant 
to the Chief Engineer. 

At no time was the Isthmian Canal 
Commission under the Army. As an 
independent organization it reported 
directly to the Secretary of War. All 
these matters of responsibility and organi- 
zation are of record in the annual reports 
of the Canal Commission and in the two 
volumes on the building of the Panama 
Canal published in the Proceedings of 
the International Engineering Congress 
at San Francisco in 1915. 

Henry WeLLes DurnAM, M. ASCE 
Sandwich, Mass. 


[Information referred to in the above 
discussion is from the War Department 
Bureau of Public Relations Division 
bulletin, entitled “Army Week.”’ Editor. | 


Calls Proposed ASCE 


Dues Increase Justified 


To THe Eprror: The article on page 
50 of the May issue of Crvi. ENGINEER- 
ING that quotes the Engineering News- 
Record editorial on the proposed raise 
in ASCE dues and the supposed opposi- 
tion to this move by our Members struck 
me as being a very fair résumé of the sub- 
ject. 

I believe that the dues should be 
The splendid work the Society 
the enlarged scope of its 
activities-—has certainly increased the 
cost of operation. I do not think that 
an additional $5 per annum for these 
great services can be a hardship to any 
Member. 


raised. 
is doing 


Joseru A. Jorpan, M. ASCE 
Washington, D.C. 
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ASCE Member Approves 


Proposed Dues Increase 


Dear Sir: The Engineering News. 
Record editorial, ‘“‘Something for Noth. 
ing,” which you quote in the “Society 
News” item, “All Four ASCE Zones 
Sign Petitions,’ in the May issue, js 
thought provoking. It states, among 
other things, that “An issue of interest 
to all professional societies is raised by 
the cool reception accorded to the current 
plan to rajse the dues of members. . . .” 

Any engineer who is unwilling to have 
his dues raised $5 a year for the better. 
ment of his organization certainly must 
be dubious about its benefits to him. Or 
if $5 is of such moment to him, his eco- 
nomic status is not what it should be. 

It is difficult to measure the benefits 
of membership in organizations like the 
ASCE. These benefits are there, never. 
theless, and thoughtful members know 
it. Thoughtful members know, too, 
that those who do most for the Society 
benefit most from it. So many do nothing 
for their organizations and then complain 
about receiving no benefits from them 
There are too many of the type men 
tioned in the editorial—those seeking 
“something for nothing.’’ Things just 
don’t work out that way. Many never 
learn that age-old fact. 


Harry O. Locuer, M. ASCE 
New York, N.Y. 


Economy Determined Use 
of H-Pile Foundation 


Dear Sir: The writer has read with 
much interest the article, “Welded Stee! 
Piles Support 26-Story Skyscraper in 
Back Bay Area of Boston,” in the March 
issue. I am familiar with the project and 
would say that the article is well written 
and accurately sets forth the facts, with 
one exception. 

On the first page, fifth paragraph, 1 
is stated that, “Foundations to rock, 
such as compressed-air caissons, drilled 
in caissons, 24-in. driven steel shells 
and steel H-piles were also reviewed 
The first three types were abandoned to 
eliminate the risk of disturbing the 
underlying soft blue clay to a point where 
settlement of surrounding structures 
might ensue."’ This statement 1s ™ 
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+; sinee the sole reason for the use of 
piles over drilled-in caissons and 
driven steel shells was economy. 
conditions at the site were ideal 

for i-beams and their use provided an 

ite foundation at a minimum cost. 


CHARLES B. Spencer, M. ASCE 
Vice-President, Spencer, 
White & Prentis, Inc. 


New York, N.Y. 


oat + —_ 


Early Use of Construction 
Equipment Recalled 
Dear Str: Just to keep the record 


straight, I would like to point out that 
the ‘slip’ shown on page 74 of the 


February Civi. ENGINEERING is, in 
reality, a “Fresno’’ scraper. 
I do not know when these Fresno 


scrapers were first introduced, but I do 
know that several contractors were using 
them in 1907 
when I arrived 
on the Yellow- 
stone Project 
of the U.S. Rec- 
lamation Serv- 
ice in north 
east Montana. 
Most team con 
two-horse slip 





using 
Within a few years the Fresnos 
had almost completely replaced the slips. 
{s | recall, a contractor on the Yellow- 


tractors were 


| Taj CTS 


stone Project informed me that a 4- 
horse Fresno could average about 85 cu 
yd per 8-hour day. Quite a contrast to 
the output of a modern scraper like the 
GarWood 515. 

Incidentally, the photograph shown 
was taken on the Fort Peck Project in 
Montana, about 1910, on work super- 
vised by R. M. Conner, M. ASCE, of 
Los Angeles, Calif. The driver and the 
Fresno operator are both Indians. 


S. A. Kerr, M. ASCE 
Sacramento, Calif. 
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Contract Provisions 
Cited by Lawyer 


Dear Str: I would like to comment 
on Mr. Herwitz's article, ‘Parties to a 
Construction Contract Make Their Own 
Law,” in the April issue. In discussing 
contract provisions exempting the owner 
‘or liability for damages caused by 
lelays, Mr. Herwitz states that ‘despite 
these clauses, owners have sometimes 
been held liable for the extra cost to con- 
.’ resulting from such delays. 
United States Supreme Court 
ls Brothers Co. vs. United States, 


ad rs 
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254 U.S. 83, and Wood vs. United States, 
258 U.S. 120-—has held that a contract 
provision to the effect that no claim will 
be made or allowed for damages, which 
may arise out of any delay caused by the 
government, is enforceable. 

In Ericksen vs. Edmonds School Dis- 
trict, No. 15, 125P.(2d) 275, the court 
stated: “It is undoubtedly the rule in 
this state (Washington) as well as in 
other states generally, that in the absence 
of any provision in the contract to the 
contrary, a building or construction con- 
tractor who has been delayed in the per 
formance of his contract may recover 
from the owner of the building damages 
for such delay if caused by the default 
of the owner.... Where, however, the 
contract expressly precludes the recovery 
of damages by the contractor for delay 
caused by the owner that provision will 
be given full effect.” 

The contract provision in that case 
was stated as follows: 

“Claims for Damages and Extensions 
of Time. The contractor shall not be 
entitled to any claim for damages on 
account of hindrances or delays from 
any cause whatsoever, but if occasioned 
by an act of God, or by any act or omis- 
sion on the part of the owner, such act, 
hindrance, or delay may entitle the con- 
tractor to an extension of time in which 
to complete the work which shall be 
determined by the architect, provided 
that the contractor will give notice in 
writing of the cause of such act, hindrance, 
or delay within ten days after its occur 
rence.” 

The Court held that the express terms 
of the contract precluded the contractor's 
maintaining an action for damages 
resulting from hindrances and delays. 

In Cauldwell-Wingate Co. vs. State, 
276 N.Y. 365, the contract contained the 
following provisions: 

“Extensions of time: If the contractor 
be delayed in the completion of the work 
by an act or neglect of the State, or by 
any changes ordered in the work, or by 
any cause which the architect shall deem 
to justify the delay as being beyond the 
contractor's control, then the time of 
completion shall be extended to such 
reasonable time as the architect may 
decide.” (Article 33) 

“Damages for delays: No changes or 
claim for damages shall be made by the 
contractor, under the provisions of this 
Article, for any delays or hindrances, from 
any cause whatsoever, during the prog 
ress of any portion of the work embraced 
in this contract. Such delays or hin 
drances shall be compensated for under 
the provisions of Article 33.” 

The plaintiff had a contract to erect 
the superstructure of an office building. 
By reason of misinformation furnished 
by the state, the foundation contractor 
was delayed in the performance of the 
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work and the foundation job that was to 
be completed in three weeks extended for 
almost a year. The plaintiff was allowed 
a recovery for the damages resulting from 
the delay caused by the state, the court 
holding that the exemption clause in the 
contract was limited to delays occurring 
during the progress of the work and had 
no application to delays that prevented 
the commencement of the work. 
I. VERNON WERBIN, Assoc. M, ASCE 
Member of New York Bar 
Author of ‘‘Legal Phases of Con 
struction Contracts” 


New York, N.Y. 


Urges That Civil Engineers 
Demand Adequate Salaries 


Dear Str: Apropos of the current 
interest in engineering salaries, I quote 
a want-ad recently observed: 


“CIVIL ENGINEER, 30-40, with 
construction experience, to supervise 
new construction, repairs, and main 
tenance of service stations and bulk 
plants. Prepare bid proposals, at- 
tend to correspondence, write re 


ports, traveling. Salary $3,600 a 
year. Headquarters, New York, 
B.F 


Here is an illustration of an engineer, 
with four years of educational training, 
plus eight to eighteen years of experience 
(assuming the average graduate to be 22 
years old), being sought for a position 
of obvious responsibility, and being 
offered $69.23 per week, or $1.73 per 
hour. This, of course, is considerably 
less than carpenters, masons, and other 
construction workers earn today in the 
New York area, and for that matter, 
not appreciably more than that earned 
by the driver of the cement-mixer. 

Several years ago, before entering the 
Navy, I served as chairman of a Metro 
politan Section Junior Branch committee, 
which investigated the salaries and work- 
ing conditions of its members by means 
of a questionnaire. I felt then, as I do 
now, that if engineers individually would 
exercise self-restraint and refrain from 
accepting salaries not commensurate with 
their professional education and ability, 
it would shortly end situations—and there 
are many of them—where engineers are 
paid less than men they directly or 
indirectly supervise. 


SIDNEY WENIGER, Jun. ASCE 
Plant Engineer, Cleaveland 
Laboratories & Mfg. Co., Inc. 


Peapack, N.J. 











Exact Solution in Rod 
Problem Held Simple 


Dear Str: Mathematically, the article 
entitled, ‘‘Level-Men Cautioned on 
Waving the Rod,’”’ by Howard S. 
Rappleye in the April issue, is of interest 
because (1) the solution derived for the 
problem shown is an approximate one, 
and (2) the exact solution is simpler than 
the approximate one. 

The exact solution is as follows As 
the level rod rotates back 
corner, points on the front face travel 
in arcs, reaching their highest point 
when vertically above the rear corner 
Of all ares crossing the line of sight, the 
lowest is the one tangent to it, and having 
a radius R, the vertical height from the 
surface on which the rod stands to the 


about the 


line of sight 

In the accompanying Fig. 1, 
dent that this arc is the path of the point 
on the scale, VV R? — A? 


it is evi 


or R COS a, 


where sin a rhe error, ¢, is R 


R 
V R?* A*, or R vers a and, where the 
difference is perceptible, is greater than 
the error given by the approximate 
method. For example, when R = 0.2 
ft, a 18°35’ (admittedly a large wave 


angle) and e = 0.0677 ft, as compared 
with the approximate values of 36°52’ 
for a and 0.0625 for e. 
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For quick calculation by successive 
approximation, e(2R — e) = 
A? 
2R’ 
as accurate as the author’s approximation, 
giving e = 0.056 for R = 0.2. 

Davin B. HALL, Assoc. M. ASCE 
Baltimore, Md. 


first approximation, ¢ = is almost 





Recommends Circular Rod 
Level and Angle Target 


To tHe Epiror: My first impression 
on reading the article, ‘‘Level-Men Cau 
tioned on ‘Waving the Rod,’ '’ by Howard 
S. Rappleye, in the April issue, was that 
forgotten one of the 
surveying 


the author had 
fundamental rules of 
technique. Bench marks, turning points, 
or reference points should preferably be 
similar 


gon vd 


pins, spokes, plugs, or 
objects, which are rounded on the top, 
and the rod should not be placed on a 
‘smooth level surface.” 

However, even if the proper type of 
bench mark is selected and the rod is 
waved, an error will be introduced similar 
to that described by Mr. Rappleye 
rhe pivot point will be at the center of 
the rod base instead of at the back edge 
of the foot of the rod and will cause an 
error of about one-half that shown in 
Mr. Rapplevye's Table I. 

For level surveys requiring accuracy 


pegs, 


within these errors, the fastest and most 
accurate method is to use a combination 
ot a circular rod level and an angle target 
Che rod is plumbed with the rod level 
Chen any slight discrepancies, found by 
sighting on the angle target, are corrected 
by signals from the instrumentman 
EDWARD Wesp, JR., Jun. ASCI 


Vount Vernon. VN. } 
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Compound Parabola 
Used as Vertical Curve 


Dear Str: The various methods of 
computing vertical curves as presented in 
Civ ENGINEERING—by Professor Oakey 
in the October 1946 issue, by Mr. Petti 
john in the February 1947 issue, and by 
Professors Barnes and Worley in the 
April issue—are all noted with interest. 
The parabolic curve as used in vertical 
alignment is so elementary in theory and 
application that extensive discussion of 
the problem is of interest only as regards 
specific applications. 

Professor Oakey’s development of basic 
equations for parabolic vertical curves is 
strictly fundamental and seems to the 
writer to be as simple as it is possible to 
make the problem. In addition, his 
expression for the tangent offset, y = 
Gz — G; 

2L 
slide-rule calculations of all the offsets 
from either tangent with a single setting 


(x)*, 1s directly applicable to 


of the slide rhis expression can just 
as simply be developed by substituting 
Ge — G 
E = in the expression 
SL 
(x)? 
y 4 
; (L/2)? 


Obviously the tabular form of calcu 


lations presented by Mr. Pettijohn is 
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definitely suitable and has been ught 
and used for perhaps half a cent; 
Professor Barnes chooses not to com. 


pute £, the offset at the intersect ‘on of 
the tangents, but to calculate the t . ngeny 
offsets for “even’’ chords throughout the 


length of the curve, using in the proces: 
the same fundamental principle tha: 


tangent offsets to a parabola vary as the 
square of the distance from the point of 
tangency. The quite general use of the 
basic 100-ft station for staking vertical 
and horizontal alignment, the obvious 


possibility that it may quite often be 
undesirable to begin and end curves op 
even stations or fractions thereof, and the 
fact that it is often necessary to compute 
grade elevations at odd “‘plusses’’ seem 
to render inadvisable the spending of any 
time considering a method based on equa! 
chord length, except for very special 
applications. Certainly, as Professor 
Worley illustrates, a true understanding 
of any problem encountered is far mor 
important than the memorizing of any 
formula or method. 

The writer would like to mention a 
further specific application of the para 
bolic vertical curve which is sometimes 
necessary in order to pass the grack 
through definite control points—that is 
the use of the compound parabola 
Assume that the preliminary work has 
been done and it is desired to calculate 
the tangent offsets to a vertical curve of 
length L = 7, + 7>, where 7; and 7 
are the horizontal distances along the 
tangent grades and 7; is not equal to T, 
It is easily proved that the tangent offset 
from tangent grade line No. | is given b 
the expression 


Likewi (F\a5* 
Akewise, Yo= 
ikewise, Vs r. or 


‘ 


The two parabolas will be tangent at 
point which is the bisector of the vertical 
line joining the P.I. with the straight 
line drawn from P.C. to P.T., and the 
grade at this point will be the same as 
the grade of the line joining P.C. and 
P.T. Obviously when 7, = 17>, thes 
equations reduce to the fundamental 
equation presented by Professor Oake' 


tion of parabolic vertical curves is give! 
with apologies by the writer, as it 

realized that interest in special discussie! 
of any problem involving parabolic ver 
tical curves is either academic or persone 


J. C. Brincer, Assoc. M. ASC! 
Prof. of Civil | 
Univ. of Tenn 


A SSOC. 


Knoxville, Tenn. 
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OCIETY 


EDITORIAL 


At the Crossroads 


AS A PAST-PRESIDENT OF ASCE, I was naturally and deeply 
interested in the editorial, ‘Something for Nothing,”’ published in 
the April 3 issue of ‘Engineering News-Record "' (reprinted in CIVIL 
ENGINEERING for May, page 50). My interest was increased 
because my tenure of the Society's highest office occurred during 
the period in which the policy of pursuing professional, as well 
as technical, phases of the civil engineering profession, was 
getting well under way. 

It is gratifying to find that while this McGraw-Hill publication 
speaks of “the cool reception accorded to the current plan to 
raise the dues of members of the American Society of Civil Engi- 
neers,’’ it also states: 

“The reason for this is not obvious in the ASCE record. No one 
could have attended meetings of that society in recent years with- 
out gaining a clear impression that, in addition to the society's 
activities in technical matters, the membership at large wanted it 
to take the leadership in obtaining wider understanding of the 
part that engineers play in the daily life of every citizen and in 
fostering greater dependence on engineers for advice on national 
and international issues. 

‘. . . There can be no doubt that it was to attain these objectives 
that successive boards of direction of the ASCE have expanded 
the society's activities beyond purely scientific fields."’ 

In my opinion, that last sentence, attributing ASCE’s relatively 
recent policy of fostering professional activities to ‘successive 
boards of direction,’’ makes an extremely important point. For it 
emphasizes the fact that the Society’s present financial needs do 
not stem from a single action, but have arisen from a succession 
of progressive steps taken by the officers and directors who sought 
to execute the desires of the membership. That inflation and the 
26-year interval since dues last were raised are important factors 
in the Society’s economic picture, are so obvious, it seems to me, 
as to require no argument. 

In January of 1946, just before the expiration of my term as 

President, I called an exploratory conference to consider the 
Society’s future. At that time I said in effect that there are two 
concepts of the reasons for the existence of the American Society 
of Civil Engineers: One is to honor the top men of the profession, 
recognizing their attainments by admission to its membership. 
As long as membership is based entirely on attainments, the 
Society will become static and its size will remain relatively small. 
In the other concept, the accent is on finding means of rendering 
more service to the whole profession. The Society has hardly 
scratched the surface of discovering and following through on 
services that could be rendered either in the technical and re- 
search fields, or the professional, economic and social-welfare 
fields. We are now at the crossroads, for our choice lies between 
an outstanding static honor society, or an outstanding and growing 
service Society that will bring honor to us as leaders in our pro- 
fession. 
_ It is my fondest hope, and my firm belief, that when our mem- 
bership studies all the facts, as it now is doing, the ballots will 
result in a decision calling for a continuation of our progress along 
the path of true professionalism. 


J. C. Stevens 
Past-President ASCE 
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Broader Licensing Act 
Is Sought in California 


FOR THE FIRST TIME in 18 years, a com- 
prehensive bill for the licensing of all pro 
fessional engineers in California has been 
introduced in the state legislature. Los 
Angeles professional engineers are united 
as never before in their desire to obtain 
such legislation, and through the Los 
Angeles Engineering Council of Founder 
Societies, a special committee for enact 
ment is hard at work. 

Although civil engineers in California 
have been licensed since 1929, they are 
vitally interested in the current licensing 
bill. They feel that a professional engi 
neers act for the various engineering 
groups will be a step forward in Cali 
fornia’s civil engineering licensing and 
they therefore have joined with the 
other Founder Societies in pushing this 
legislation. At present their representa- 
tives on the legislative committees are 
working on particular details of the act to 
assure proper protection to civil engineers. 

The special committee of the Founder 
Societies for enactment comprises: J. 
Calvin Brown, ASME; Dr. Royal W. 
Sorensen, AIEE; Dr. L. M. K. Boelter, 
AIChE; Dr. E. O. Slater, AIME; and 
Donald M. Baker, ASCE, who took an ac 
tive part in the work for the present Civil 
Engineers Act 


— — — 


Collective Bargaining 
Manual Is Available 


CAREFULLY COMPILED information on 
the National Labor Relations Act (Wag 
ner Act) is contained in Part I of the 
‘Manual on Collective Bargaining for 
Professional Engineers,’’ just published by 
the Engineers Joint Council's Committee 
on the Economic Status of the Engineer 
The primary purpose of the manual is to 
give professional employees a background 
which would enable them to interpret and 
appraise current developments in the 
field of labor relations 

The current publication (Part I) is a 
well printed 8X11 booklet of 64 pages 
ASCE has obtained its share of the lim 
ited number of these booklets published, 
and copies now are for sale to members 
and others interested. The price is 
$1.00 per copy 


Orders will be filled as long as the sup 
ply lasts. They should be sent promptly 
to the Executive Secretary, ASCE, 
West 39th Street, New York, 18, N.Y 
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Local Sections Conference Calls ASCE Operations 
Cost “An Emergency” 


SECTION INTEREST 
in the forthcoming Constitutional 
Amendment ballot on the 
of increasing ASCE dues was manifested 
at the Phoenix Spring Meeting Local 
Section Conference, which adopted a 
resolution calling the increased cost of 
Society operations ‘‘an emergency” which 
“will curtailment, or possibly 
abandonment, of necessary professional 


INCREASED LOCAL 


question 


cause 


and welfare activities.” 

rhe Conference petitioned the Board 
of Direction for action “to further pub- 
licize this condition to the membership” 
because, the resolution stated, the Con- 
ference believes ‘the membership is not 
fully cognizant of this emergency."’ The 
resolution suggested that each Local 
Section, “at a special meeting, or at a 
regular meeting,”’ thoroughly discuss the 
financial condition of the Society “‘with 
a member of the Board of Direction or a 
staff member as discussion leader.’ The 
resolution suggested further that mailing 
pieces and other informative material 
be furnished to the membership. 

Covering both the proposed amend- 
ment to increase dues and the one to 
enfranchise Juniors, President E. M. 
Hastings on May 22 sent the following 
letter to the presidents of all Local 
Sections 

“As a leader in your Local Section of 
ASCE, your assistance is sorely needed 
in a Society matter of primary impor- 
tance. That is why I am writing to you 
on this personal basis—to enlist your aid 
in impressing upon the Corporate Mem- 
bers in your Local Section the necessity 
of taking a position on the Constitutional 
Amendments which would (1) enfranchise 
Jumiors and (2) increase Society dues. 


“Your national! officers and Directors 
share with me the deep-rooted belief 
that the best interests of our Society 
and our profession will be served only 
if a very substantial portion of our entire 
Corporate Membership votes on these 
issues. Naturally, it is desired that the 
Corporate Membership shall be in 
full possession of all pertinent facts 
prior to the time of balloting. 


‘Briefly stated, the question each of 
us must ask himself is 

“Shall the Society continue its present 
broad program of professional activities 
and expand that program, as it has in 
the recent past, or curtail those activities 
and effectuate a return to something 
more closely resembling the purely tech 
nical organization it was during its first 
70-odd vears? 

Since they are the only ones em 
powered to vote on the interrelated Con 
stitutional Amendments for enfranchising 
Jumors the Society's 


and increasing 
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inflation-affected income, our Corporate 
Members hold the key to the future for 
our Society and our profession. It is 
important, therefore, that they exercise 
that power wisely and in the light of all 
the information available 

“Although Civi. ENGINEERING is con- 
tinuing to bring the facts to our entire 
membership, Local Sections should dis- 
cuss these facts frankly and fully at 
meetings devoted to these all-important 
Constitutional Amendments. 

“Ther_fore, I urge you, as head of your 
Local Section, to: 


(1) Arrange for an early meeting 
of your Section at which these issues 
will be discussed by your Director or 
headquarters staff member. 

(2) Call to the attention of your 
membership pertinent information in 
recent, current and forthcoming issues 
of “Civil Engineering.” 

(3) In addition to announcements 
made at meetings of your Section, 
direct attention of your members to 
the facts and the need for participation 
in the balloting by means of informa- 
tion which your Local Section Secretary 
can include with notices of meetings, 
thus reaching even those who do not 
attend Section meetings regularly. 


“As a leader in your area, your co- 
operation in these efforts to continue our 
Society as a growing, progressive, and 
truly professional organization, is ex- 
pected and will be appreciated.” 

At its meeting in Phoenix, the Board 
of Direction thoroughly discussed the 
petitions which have been received from 
all four ASCE zones in more than suffi- 
cient numbers to send the dues increase 
proposal to ballot as a Constitutional 
Amendment. Strong presentations were 
made by Directors representing the 
Metropolitan Section for elimination of 
the dues differential which now exists 
against members of that Section, and 
there appeared to be unanimous agree- 
ment on the part of the Board members 
that this differential is unwarranted. 

However, the Board voted that the 
language to cover the amendment, which 
will be circulated to all Corporate Mem- 
bers 25 days prior to the date of the 1947 
Summer Convention, will be in ac- 
cordance with the expressed intent of 
the language presented in the official 
petition for change in dues, signed by 
1,459 members in the four zones, and that 
the circularized amendment will be ac- 
companied by a statement that the 
Board proposes, at the Annual Con- 
vention, to present an amendment perti- 


nent to the proposed amendment, to 
provide that the annual dues for all of students attending classes on different 
Juniors shall be $12.50. At present, schedules. 
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Metropolitan Section Juniors pay $5 
more per year in dues than those in {jer 
Sections, as do Corporate Member. ang 
Affiliates in that Section. 
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Action Program Adopted 
by Fire Prevention Group 


AN ACTION PROGRAM urging accepiance 
on the part of public officials of greater 
responsibility for fire safety, and wider 
public support for all measures dealing 
with fire prevention was adopted by The 
President's Conference on Fire Prevention 
at its recent meeting in Washington, 
D.C. ASCE was represented at this 
conference by James E. Jagger, Assistant 
Secretary. 

The action program adopted urged that 
Maj. Gen. Philip B. Fleming, M. ASCE 
Administsator of the Federal Works 
Agency and general chairman of the 
Conference, appoint a continuing com 
mittee to implement the Conference ree. 
ommendations and to provide a gage on 
progress made throughout the nation, 

Committees recommending action to 
the Conference were: Law Enforcement 
Building Construction, Fire-Fighting 
Services, Fire Prevention Education and 
Research. In building construction the 
action program recommended that con- 
struction materials be selected for their 
fire-resistant properties, that adequate 
barriers be provided to prevent spread of 
fire, that proper extinguishing equipment 
be installed. 





”’ 
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Student Chapter Members 
Total New High of 6,500 


TOPPING BY OVER 2,000 last year’s en 
rolment, the greatest Student Chapter en 
rolment in the history of the Society 
brings the total to more than 6,500. This 
membership is distributed in 125 Chapters 
and several branches, located in every 
state in the Union and in Alaska. The 
University of Illinois has the largest 
single Chapter, with a membership of over 
250. 

The total of 125 Chapters includes 25 
that were reactivated during the past 
year to serve the needs of student bodies 
augmented by returning G.L.’s. Two 
new Chapters, authorized by the Board of 
Direction as recently as April, are located 
at the University of Alaska, College, 
Alaska, and at Wayne University, in De- 
troit. 

Three of the Chapters—those at the 
University of Cincinnati, Brooklyn Poly- 
technic Institute, and New York Univer- 
sity—have found it necessary to form two 
sections to meet the needs of two groups 
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ENIX RADIO STATIONS accord total of hour and quarter to WELCOME TO PHOENIX is extended to President E. M 


red broadcasts on Spring Meeting, activities of civil engi- Hastings, left, by Walter Johannessen, president of Arizona 


and Society affairs 


ed as about to go on air, are, left to right: 


Members of one symposum, photo- Section and chairman of Committee on Arrangements, while 


Director John Director John H. Gardiner, Tucson, Ariz., second from left, and 


H jardiner, Tucson, President E. M. Hastings, Executive Secretary Col. William N. Carey, Executive Secretary, look on. 
William N. Carey, Past-President W. W. Horner and Vice-President 
sail A. Hathaway 


ARIZONA SECTION PRESIDENT, Walter 
Johannessen, head of Committee on Arrange- 
ments, confers with Mrs. Fred Guirey, chair- 
man of committee that did excellent job of 
entertaining ladies. 


WESTERN AND SPANISH COSTUMES worn by Arizona Section members and wives add 


zest to Western Party staged by Section for visiting engineers. 








PHOTOGRAPHER ATTENDS meeting of ladies’ committee, composed of, left to right, 
seated: Mrs. W. H. Becker, Mrs. John A. Carollo, Mrs. Harold Yost; and standing: Mrs. 
E. V. Miller, Mrs. Walter H. Coleman, Mrs. John Girand, Mrs. R. L. Derby, Mrs. Ralph Hoff- 
man, Mrs. W. W. Lane, Mrs. Clyde Myers, Mrs. Carl Huskison, Mrs. W. C. Lefebvre and 
Mrs. August Rath. 





AT REGISTRATION DESK, Dorothy Kort 
pins badge on Westerner A. M. Rawn, Los 
Angeles, Past-Director, in presence of 
another Past-Director, Easterner Scott B 
Lilly, Swarthmore, Pa | 








ASCE President Hastings and Secretary Carey 
Address West Coast Sections 


MATTERS OF VITAL concern to the 
Society and the engineering profession 
were discussed by President E. M 
Hastings and Executive Secretary Wil 
liam N. Carey on a 2,000-mile speaking 
tour of ASCE Sections and Student 
Chapters in West Coast cities, following 
the Society's Spring Meeting at Phoenix, 
Ariz 

In his talks before the various groups 
visited, President Hastings emphasized 
the urgent need for engineers to concern 
themselves, both locally and nationally, 
with matters of general public welfare 
He pointed out that the Society stands 
today “‘at the fork of the road.”’ 

“It can continue,”’ he stated, ‘to make 
creditable progress along the road of 
purely technical advancement, or it can 
take the broader highway of opportunity 
wide enough to accommodate both tech- 
nical advancement and the more elusive 
element of professional advancement.” 
President Hastings urged Members to 
lend their efforts toward taking the So 
ciety along the broader highway. 

Executive Secretary Carey, in his talks, 
discussed professional advancement as 
related to the budget of the Society. 
He gave many examples of the Society's 
professional activities, as differentiated 
from its purely technical activities, and 
indicated the benefits accruing to every 
engineer from the professional efforts 
exerted by ASCE 

Emphasizing that all these activities 
necessitate the expenditure of time and 
money, Secretary Carey reported that 
the budgeted expenditures, amounting 
to approximately $700,000 for the fiscal 


year 1947, are some $56,000 over the 
expected receipts for that period. He 
urged careful study of the professional 
activities of the Society, present and pros- 
pective, pointing out that an increase in 
Society income must be obtained if ma- 
terial reduction in future professional 
activities is to be avoided. 

President Hastings’ and Executive 
Secretary Carey's 12-day tour of the 
West, on which they were accompanied 
by their wives, included a luncheon at the 
Yuma Engineers Club, an inspection trip 
to Imperial Dam and, under the guidance 
of Col. H. M. Arnold, Assoc. M. ASCE, 
an inspection tour of the Yuma Branch of 
the Army Engineer Board (see accom- 
panying photo). President Hastings and 
Executive Secretary Carey spoke at a 
dinner meeting held by ASCE members 
living in and near El Centro, Calif. 
Two days of entertainment by the San 
Diego Section included visits to points of 
engineering interest in and near the city. 
A meeting of the Section featured talks 
by both of the Society officers. 

The President and Executive Sec- 
retary attended a meeting of the 
Los Angeles Section at which both offi- 
cers spoke. Hopping from Los Angeles 
to Sacramento by plane, the party was 
entertained by ASCE Director F. W. 
Panhorst and former Vice-President 
Thomas E. Stanton, preceding a dinner 
meeting of the Sacramento Section. In 
San Francisco both President Hastings 
and Secretary Carey addressed a dinner 
meeting of the San Francisco Section in 
Berkeley. 

A motor trip through the California 





TOUR OF WEST COAST ‘cities by President Hastings, Executive Secretary Carey and 
wives included inspection trip to Yuma Engineer Board Proving Ground. Party inspecting 


M4A2 bridge includes, at extreme left, Col. H. M. Arnold and William N. Carey, and Presi- 


dent Hastings at right. 
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redwood groves brought the part t 
Corvallis, Ore., where the two nat: 4) 
officers addressed a luncheon meetir of 
civil engineering students at Oregon < ate 
College. Proceeding to Portland by ar 
they spoke at an evening meeting 0. he 
Portland Section. The party also at. 
tended a dinner meeting and dance s 4p. 
sored jointly by the Seattle and Tac ma 
Sections at which both Society off cers 
spoke, as did Director W. L. Malon 

Inspection of the new civil engineering 
building, a new 2,400,000-Ib testing 
machine, the Tacoma Bridge wind tunne] 
experiments and a hydraulic model 
demonstration, all on the campus of the 
University of Washington, followed 
speeches before the civil engineering 
students by President Hastings and 
Secretary Carey. Before returning with 
Mrs. Hastings to the East by train, Presi- 
dent Hastings spoke at a meeting of the 
Spokane Section. Director Malony also 
spoke at this meeting. 

Executive Secretary and Mrs. Carey 
ended their 12-day tour at Seattle on 
May 8, when they took a plane for the 
East. 





+ 


Local Section Group 
Suggestions Approved 


AT ITS SPRING MEETING in Phoenix, 
the Board of Direction of ASCE approved 
several recommendations made by the 
Committee on Local Sections following 
the January 1946 Exploratory Con 
ference, at which the subjects were dis 
cussed. 

The Board approved a Local Sections 
Committee recommendation that “It is 
recognized that it is entirely proper for 
the Society or its members, or Local 
Sections, to engage in a dignified and 
orderly campaign for new members 
More emphasis, generally, can be placed 
on the matter of securing new members 
without, in any way, lowering the pro 
fessional standards.” 

The Board also approved the following 
recommendation made by the Com 
mittee on Local Sections: ““That strong 
and balanced membership committees 
be established in each Local Section 
committees to be charged with the re- 
sponsibility of inducing engineers to joi 
the Society as Juniors. Local Sections 
should invite and encourage Student 
Chapter members to attend all Local 
Section meetings, to stimulate interest 
upon graduation, in joining as Juniors. 

Other recommendations by the Com 
mittee on Local Sections of which the 
Board approved are: “That each Local 
Section, with the advice of the Execw- 
tive Secretary, handle the matter of Local 
Section employment services as appears 
best for the particular area”; and “That 
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matter of Junior forums should be 
led by the individual Local Sections, 
if there appears to be a local need for 
forums, they should be formed."’ 
nother matter on which the Com- 
ee on Local Sections made a recom- 
lation was one involving the question 
tablishment of technical divisions by 
il Sections. On this matter, which 
stemmed from the January 1946 
Exploratory Conference, the Committee 
Local Sections recommended ‘“‘that 
matter be left at the option of 
Local Sections in direct cooperation with 
fechnical Divisions."” The Board ap- 
ed this recommendation also. 


-_ ——— > —— — 


Dam Club of C.C.NLY. 
Sponsors Speaking Contest 


\ PANEL OF ASCE members, headed by 
Executive Secretary William N. Carey, 
recently acted as judges in the McLough- 
lin Student Paper Prize Competition, 

nsored by the Dam Club of the College 
of the City of New York. The other 
judges were H. Alden Foster, Alfred T. 
Glasset, Leslie G. Holleran, Harold M. 
Harry O. Locher, Charles B. 
Molineau, and J. P. H. Perry. 

The competition honors the memory 
of Frederic O. X. McLoughlin, M. ASCE, 
professor of civil engineering at C.C.N.Y., 
who died in June 1936. Professor Mc- 
Loughlin customarily sponsored student 
paper prize competitions, in which the 
ward was the entrance fee and dues for 
ASCE Junior membership. The Dam 
Club took over this practice and, with the 
exception of the war years, has sponsored 

contest each spring since 1938 

Four 15-minute talks were presented 

members of the City College Chapter 

| this year’s competition. The contes- 

tants and their subjects were: Harrison 
Kane, who spoke on ‘“‘Cultural Courses 
lor Engineers’; Robert K. Lockwood, 
whose subject was “Highway Legislation 
ind Finance”; Walter B. Grossman, who 
discussed “Some Aspects of Photogram- 
metry’; and David B. Ehrenpreis, who 
spoke on “Analysis with Beggs Gages.”’ 


Lewis, 





Senate, House Labor Bills Held Favorable 





As SENATE AND House conferees 
moved toward reconciliation of 
differences in the labor bills passed 
by each, prospects were bright for 
elimination of difficulties which, in 
the past, resulted in involuntary 
inclusion of many professional men 
in heterogeneous labor organizations. 

This word was received from E. L. 
Chandler, M. ASCE, Eastern Repre- 
sentative of the Society, Washington, 
D.C., who led the panel of engineers 
in a presentation before the Con- 
gressional committees when they were 
hearing testimony regarding amend- 
ments to the Wagner Act (CIVIL 
ENGINEERING for April 1947, page 44). 





Current objective of professional 
men, Mr. Chandler pointed out, is to 
request the conferees to retain the 
Senate bill's definition of a professional 
employee, thus eliminating chance for 
confusion in later administration of 
the law. Senators on the Conference 
Committee are: Robert A. Taft, 
Ohio; Joseph H. Ball, Minnesota; 
Irving M. Ives, New York; James E. 
Murray, Montana; and Allen Jf. 
Ellender, Louisiana. Representatives 
serving are: Fred A. Hartley, Jr., 
New Jersey; Gerald W. Landis, 
Indiana; Clare E. Hoffman, Michi 
gan; John Lesinski, Michigan; and 
Graham A. Barden, North Carolina. 








Harrison Kane, adjudged the winner, 
received a scroll from Mrs. McLoughlin. 
The meeting was conducted by William 
J. Armento, chairman of the contest com 


mittee. 


Professional Activities 
Committee Is Authorized 


ANOTHER STEP IN the process of devot 
ing additional attention to the pro- 
fessional activities of the ASCE in the 
field of education was taken by the Board 
of Direction at the Spring Meeting in 
Phoenix. This followed a recommenda 
tion of the Executive Committee, which 
made a study of a report submitted earlier 
by an exploratory conference on engi 
neering education, 

The Board now has av thorized a stand 
ing committee carrying the title, “Special 
Committee for the Coordination of Pro 
fessional Activities.’ This committee 
will be made up of the Contact Members 
of the Society's Committees on Student 
Chapters, Local Sections, Juniors, Em 
ployment Conditions, Engineering Educa- 
tion, Salaries and Registration. 





STUDENT AND THREE of his 
professors get together at 
Phoenix Spring Meeting for 
rst time since his graduation 
from University of Michigan 
35 years ago. Student is Ray- 
mond A. Hill, Los Angeles, 
Past-Director, ASCE, and 
tessors are, left to right: 
ary E. Riggs, Past-President 
and Hon. M. ASCE; Horace 
"W. King, Hon. M. ASCE; 

| Lewis M. Gram, Director, 


E. 
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Board Rules on Use 
of Society's Emblem 


RECENT FREQUENT INQUIRIES by mem- 
bers of the Society regarding the use of 
the ASCE shield or emblem on individual 
or consulting firm stationery prompted 
the Board of Direction to consider this 
matter at its Spring Meeting in Phoenix, 
with the result that the Board reaffirmed 
the following previously unwritten policy 
and made it a matter of record: 

“That the Society emblem shall be 
used only on official Society stationery, 
including the stationery of Local Sections, 
Student Chapters, Society Committees, 
etc,” 


Committee to Report 
on Teaching Salaries 


PURSUANT TO SPECIFIC INSTRUCTIONS 
from the Board of Direction, the Com- 
mittee on Salaries has under way an in 
vestigation of the salaries paid in civil 
engineering teaching professions, with a 
view to later recommendations for proper 
and adequate compensation for such 
services. 

The committee proposes to obtain basic 
data through a questionnaire constructed 
along lines designed to permit a point 
evaluation of teaching positions in the 
engineering committee 
hopes to recommend to the Board at the 


colleges. The 


summer meeting a scale of salaries for 
civil engineering teachers appropriate to 
the duties and responsibilities of each. 
An attempt to fit teaching positions 
into the proper position or positions in the 
salary schedule adopted by the Board in 
1946 1s also proposed by the committee. 
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IN KEEPING WITH the action taken when the 1946 Congress considered legis- 


lation regarding the correction of stream pollution, the ASCE Board of Direction 
has authorized that a presentation be made before the 80th Congress now con- 


sidering similar legislation. 


Action was taken by the ASCE Board at the Spring 


Meeting in Phoenix, at which E. L. Chandler, Washington, D.C., Eastern Repre- 
sentative of the Society, was authorized to present a statement to the Congress. 
The ASCE Committee on National Affairs was requested by the Board to cooperate 
with Mr. Chandler in the furtherance of the objectives set forth in the following 
statement, which was approved by the Board: 


‘The American Society of Civil Engi 
neers is a scientific society composed of 
approximately 22,000 individual mem- 
bers. Included in the membership are 
many specialists in the field of sanitary 
engineering, and the Society has a 
Sanitary Engineering Division. 

“We are deeply interested in the de- 
velopment of sound programs for elimi 
nating and preventing polution of the 
streams and other waters of the country. 
It seems unnecessary to undertake any 
discussion of the need for active measures 
to free the public waters of the nation 
from the contaminating wastes that are 
being poured into them. Evil and un 
healthful conditions that have developed 
are all too evident. Correction of these 
evils vitally affects health and welfare of 
the people of the nation 

“It is our view that maintenance of 
safe and adequate supplies of water 
satisfactory for domestic and industrial 
use is the problem of major importance 
in considering legislation directed toward 
correction of pollution of the country’s 
streams. It is here that primary em- 
phasis must be placed. Proper measures 
for protection of fish and wild life, and 
the interests of general conservation and 
recreation, are desirable but appear of 
secondary importance. With accomplish 


ment of the major objective, the others 
will be reached automatically. 

“There is much value in legislation that 
will lead to integration of activities of 
federal, state, municipal, and industrial 
interests; that will make provision for 
investigation and research leading to 
control of water pollution; and that 
will provide for the formulation of over- 
all programs and recommendations by a 
federal agency. 

“Careful study has been given to the 
provisions of S. 418 and the general 
principles of that bill are approved in so 
far as they can lead to constructive action 
to meet the above mentioned objectives. 
However, we direct attention of the 
Committee to certain of the proposals 
included which are not deemed appro- 
priate. 


“We disapprove the provisions of 
Sec. 2(d) which make it mandatory to 
bring federal suits for abatement upon 
request of the Surgeon General, in 
the event that state authorities do not 
take steps that are appropriate in his 
opinion. Such action is considered 
unnecessary and unwarranted. Con- 
structive programs of pollution abate- 
ment are currently effective in indi- 
vidual states and through joint state 
compacts in different parts of the 
country, and other programs are in 








FOUR PAST-PRESIDENTS of ASCE appear at Spring Meeting in Phoenix with 1947 President 


E. M. Hastings, center. 
Riggs, and W. W. Horner. 
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They are, left to right: 


J. C. Stevens, E. B. Black, Henry E. 
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ASCE Will Make Congressional Presentation on Stream 


Pollution Legislation 


process of formulation. We belie: 
that the federal government shouw!d 
not embark on a course of punitive 
enforcement in this field but that its 
efforts should be confined to investig.- 
tion, research and assistance to state 
and local governments in the formula- 
tion of programs adequate for the 
purpose of eliminating pollution. 


“Sec. 5, coupled with Sec. 7(d), would 
establish specific provision for grants-in 
aid for the construction of treatment 
works. We are opposed to this as a 
matter of general principle. However, in 
the event that Congress should, at some 
later date, make provision for federal 
grants for general public works construc 
tion, we recommend that sanitary engi- 
neering works be given high priority as 
being among the most vital to the public 
interest. 


“As distinguished from grants for 
construction, we advocate federal 
financial assistance for purposes of 
investigation, study and report relative 
to proposed pollution control measures 
and for the advance planning of specific 
treatment works. The advance plan- 
ning of local public works has become 
generally recognized as wise. The 
result of such planning is a substantial 
shelf of construction projects which 
may be released for construction when 
and as conditions indicate their urgency 
or the desirability of expanding the 
over all volume of construction through- 
out the country. Local communities 
frequently are precluded, by legislative 
restrictions, from undertaking the 
planning of a project until bonds for 
construction have been issued. Under 
such circumstances there is, inevitably, 
a long period of delay before construc- 
tion can be started. Furthermore, the 
planning is very likely to be done under 
great pressure for haste, with a result 
that plans are not as carefully conceived 
as is the case when ample time is 
afforded. It is apparent that wherever 
federal assistance can lead to prompt- 
ness in planning there is a corollary 
of better planning and of better timing 
of construction. 


“Accomplishments under the current 
program of country-wide advance plan- 
ning of local public works with federal 
assistance, as authorized by Title V of 
the War Mobilization and Reconversion 
Act of 1944, have demonstrated the prac- 
ticability of this procedure. 

“We believe that federal action, based 
on S. 418, modified in accordance with 
the foregoing recommendations, would 
provide a long-needed and _ valuable 
stimulus to progress toward correction ol 
the evils of water pollution.” 
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Kansas Licensing Law Passed After Years of Effort 


by State's Engineers 


ROBERT M. LINGO, JUN. ASCE 
Publicity Chairman, Kansas State Section, ASCE 


‘Y YEARS OF EFFORT on the part 
nsas engineers were rewarded on 
) 1947, when Governor Frank 
signed a bill making licensing of 
rs compulsory in the state. Kansas 
1a law providing for registration of 
rs since 1931 but such registration 
been compulsory and has had 

r no effect, although more than 650 
s voluntarily registered to fur 
ecause. Attempts made to revise 
trengthen the 1931 law by inserting 

rd ‘“‘shall”’ in place of ‘“‘may”’ were 

ef d in the state legislature because 
vmakers felt that too many groups 

ing to have a “‘closed shop.”’ 

March 1946 the Kansas Engineering 

| was formed by the four major en 

: ng groups of the state: ASCE, 
County Engineers Association, Kansas 
Engineering Society, and Kansas Society 
Professional Engineers. This council 
pent a great deal of time in research, 
ver the various state registration 

the “Model Law,’’ and recent de 
ments in other states. It then 
worked to draft a bill so worded as to be 
eptable to the Kansas legislature. 
Much time and effort were spent in find 
i definition of 


r 
( 


‘professional engi 


EB. Schrock 


/MPULSORY LICENSING of Kansas engineers is provided for by House Bill No. 32, 
signed by Governor Frank Carlson on April 10, 1947. Standing, left to right, are: Claude 

Sradney, engineers’ legislative representative; Representative Walter McGinnis, who 
uced bill in house of representatives; Senator Hal Harlan, who handled bill in senate; 
. Y. Thomas, president, Kansas Engineering Council. 


The bill, passed with only minor 
changes, was actually written by engi- 
neers: C. H. Scholer, M. ASCE; Paul 
Haney, State Board of Health engineer; 
George Lamb, M. ASCE; H. H. Munger, 
Assoc. M. ASCE; and C. Y. Thomas, 
mechanical engineer 

After the bill had been presented on the 
floor of the house of representatives, fur 
ther effort was needed to make it become 
law. Such “‘ramrodding’’ was done by 
the members of the council. ASCE mem 
bers active in securing its final passage 
are: A. G. Aldridge, G. W. Bradshaw, 
W. L. Dyatt, George W. Lamb, Maloy 
Quinn, C. H. Scholer, J. B. Speigel, Rob 
ert M. Willis, and Murray A. Wilson. 

The way the bill was finally put through 
shows how effectively this group worked. 
The Kansas legislature, widely noted for 
running overtime, worked right through 
Easter Sunday. During this period 
things moved fast. The engineers’ bill 
had been passed by the house of repre 
sentatives for some days when it appeared 
on the floor of the senate. Then, between 
11:25 a.m. and 8:45 p.m. the bill was 
(1) Taken up for consideration by the 
senate, (2) amended in several particu- 
lars, (3) returned to the house, (4) ap 
proved by the house, and (5) sent to the 





343) CIVIL ENGINEERING * June 1947 


governor. Such work was accomplished 
by the Engineering Council members 
working with, and on, the members of 
the legislature. The bill, House Bill No. 
32, will become law upon publication in 
the book of statutes, which will appear 
about July 1, 1947. 

All engineers who were registered un 
der the 1931 Kansas Law—more than 650 
out of an estimated 1,500 to 2,000 engi 
neers in the state—-will be “‘licensed"’ under 
the new law. Henceforth engineers of the 
state will be licensed and not registered. 

Some of the more tmportant items ol 
the new law are: (1) It puts the respon 
sibility on the man who offers his services 
as an engineer, rather than on a firm or 
board who hires him. (2) Only licensed 
professional engineers may use the title 
or practice professional engineering in 
Kansas. (3) There is a ‘“‘grandfather’’ 
(4) Architects, not architectural 
engineers, are exempt. (5) Licensed en 
gineers of other states may obtain a Kan 
sas license for $10. (6) A procedure is es 
tablished for revoking a license. (7) Air 
craft and sales engineers are exempt. (8) 
The law excludes men who design and 
erect structures for personal use, when 
such structures cost less than $30,000, 
and it excludes design of products which 
are manufactured for resale. 

Under the new law the qualifications of 
in general: 


clause. 


a professional engineer are, 
(1) Graduation from an engineering col 
lege, or (2) eight years of engineering ex- 
perience plus a written examination, or 
(3) twelve years of experience and at- 
tainment of age 35. 

There will be a ‘‘Board of Engineering 
Examiners’’ composed of five members, 
each appointed by the governor, ‘‘who 
shall consider nominees recommended by 
the representative engineering societies 
having a state-wide organization.’’ If this 
section of the law is adhered to it should 
provide a truly representative engineering 
board. The law as passed requires the 
members of the board to have five years of 
engineering experience, whereas the Kan- 
sas Engineering Council had asked for a 
minimum of twelve years of experience 


+ 


Two New Student Groups 
Bring ASCE Total to 125 


ADDITION OF TWO new Student Chap 
ters was authorized by the Board of 
Direction at the Spring Meeting in 
Phoenix on recommendation of the 
Committee on Student Chapters, bring 
ing to a total of 125 the number of ASCE 
Student Chapters 

New Chapters were authorized at 
Wayne University, Detroit, Mich., and 
at the University of Alaska at College, 
Alaska, the latter to be known as the 
Yukon Student Chapter 














What Management Expects 
of an Engineer 


A. C. RUBEL 
Vice-President, Union Oi! Co. of California 


REPRESENTING top management in 
the oil industry Mr. Rubel’s remarks | 
on ‘‘What Management Expects of an 
Engineer” apply equally well to other 
fields. Young civil engineers will 
find valuable suggestions on working 
their way to top positions in these ex- 
cerpts from an article published in 
the April 1947 issue of Mining and 

| Metallurgy. 


WHAT DOES MANAGEMENT expect of and 
from an engineer? First and foremost, it 
expects that he should become, and there- 
fore should fit himself in every way to be, 
a part of management so that he may as- 
sume as much and as many of the re 
sponsibilities of management as his ability 
and the opportunities of the job permit. 

The profession of pure, technical en- 
gineering offers but limited opportunities 
at the top levels because of the inherent 
organization of engineering work. The 
line of succession to top jobs may be 
likened to a cone with a broad base and an 
extremely sharp point. The road to these 
jobs is a long one and the competition is 
tough. The larger the organization the 
greater the opportunity, but always the 
ratio of engineers to top engineering jobs 
is small. 

May I draw the important distinction 
between the engineer who, by education, 
training, and experience is fitted to dis- 
charge fully the duties and responsibilities 
of his job, and the engineering graduate 
or the man with engineering training who 
is serving his apprenticeship. It is to the 
latter that I particularly wish to address 
these remarks. 


Sound Background Needed 


Management expects an engineer first 
to have a sound and fundamental educa- 
tional background and then to learn his 
business from both the technical and the 
practical side. You may call it appren- 
ticeship, a trainee program, or just plain 
experience, but most managements and 
most engineers who have served such a 
course will agree that without this ex- 
perience in greater or lesser degree, an en- 
gineer cannot be of maximum value to his 
company. 

Secondly, management looks on the 
young engineer, particularly, as the raw 
material from which the technical, much 
of the operating, and certainly no small 
part of the executive and managerial 
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supervision of a company must be de- 
veloped. Management should undertake 
to provide the means by which this ma- 
terial may be trained and developed along 
lines to which the individual is best suited 
and for which the company has most 
need. Some young men will not finish 
such a course either because they feel that 
their engineering talents are not properly 
appreciated and utilized, or because they 
realize that they are not fitted, tempera- 
mentally or otherwise, for the game. 

Third, management expects the en- 
gineer, in addition to his technical and 
operative knowledge and skill, to learn the 
most difficult and perhaps the most im- 
portant of all lessons in modern in- 
dustry—human relations, the art of 
handling men. 

No matter what the technical or ex- 
per‘ence qualifications of a man may be, 
no matter if he be the best technician, the 
most versatile engineer, or the most skill- 
ful operator, his opportunities for ad- 
vancement are decidedly limited if he 
cannot get along with men. If I were 
asked to name the single most valuable 
characteristic for advancement in industry 
I should unhesitatingly name this one. 

Fourth, management expects the en- 
gineer to work. Neither the job of en- 
gineering, operating supervision, nor ex- 
ecutive management can be successfully 
handled in an 8-hour day or a 5-day week. 
Scheduled time applies to routine opera- 
tions and likewise scheduled operations 
apply to routine men. You may look with 
envy at the tour operator who “‘shuts her 
down” after 8 hours while you are still on 
the job with no break in sight, but that’s 
just one of the differences between your 
job and his. If you are looking for a 40- 
hour week stay out of engineering—at 
least in this business. 

Fifth, management expects the en- 
gineer to learn to think—to think inde- 
pendently, and originally, and not in 
“quotes.”” This is likewise a tough assign- 
ment and not everyone, by any means, 
can master it. In our industry, engineers, 
both young and old, have too much ten- 
dency to let someone else do the thinking 
and then to apply those thoughts instead 
of their own. Our technical literature is 
rich in good sound thinking, thinking 
which has and is resulting in great strides 
in the better understanding of our many 
complex problems and operations. Un- 
fortunately, we are also plentifully sup- 
plied with some bad thinking which, when 
dignified with publication in technical 
journals, can easily deceive the unwary 
and be substituted for good thinking. 

It is highly desirable for the engineer to 
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keep up to date on contemporary |. -h- 
nical literature, but it should be a! jc 
part of his philosophy to take nothin for 
granted and to scrutinize, in the er: icqj 
light of his own knowledge and experi. ce 
however limited that may be, every 5p. 
clusion developed, no matter how | «le. 
brated the authority or well known the 
publication, before adopting it as his « wn. 
Unless an engineer can cultivate the 
ability to think independently he js 
doomed to mediocrity and must be con. 
tent with the status of a technician, even 
though he may be classified as an en- 
gineer. 

An engineer should be an active mem- 
ber of one or more technical societies in 
the fields of his chosen interests. He 
should participate in their discussions and 
contribute to their literature if there are 
worthwhile subjects upon which to 
write. Management will usually en- 
courage this with time and facilities. 


Constructive Criticism !s Stimulating 

Sixth, an engineer, and particularly a 
younger one, is expected to do a certain 
amount of crabbing and bellyaching and 
to feel a bit abused and unappreciated at 
times, but he is also expected to do some- 
thing about it, not just be content with 
the luxury of crabbing. Nothing is more 
stimulating to management than con- 
structive criticism or dissatisfaction with 
current practices and results, but there is 
nothing worse than that same criticism, 
even though it be constructive in its in- 
ception, unless it be followed by action by 
the critic in an attempt to remedy the 
supposed faults. 

Supervisors are, as a rule, busy men, 
occupied with their own problems. Un- 
less they are unusually responsive, the 
natural reaction to any new idea is nega- 
tive, or at least a new idea is viewed with 
skepticism. This is perfectly natural. It 
is up to the engineer either to put over his 
idea by demonstrating its merits or to find 
out the reason why it is not acceptable. 

I know of numerous instances where the 
services of engineers have been terminated 
for a conspicuous lack of ideas and per- 
severance but I can recall no cases of such 
termination where the engineer was pro- 
ducing, even though his superiors may 
have become much annoyed with his per- 
sistence. 

The executive must take the engineer's 
conclusions, uncertain as they may be, and 
combine them with other considerations 
under the general heading of business 
judgment. From such a deliberation he 
must reach a decision which may mean the 
investment of millions of dollars of stock- 
holders’ money, and on the results of such 
investment he must stand or fall. There 
are no acceptable alibis for poor business 
judgment. If the executive group fails to 
operate in a manner satisfactory to the 
directors and stockholders, a new group 0 
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f: may be expected on the executive 
uttee. 

enth, management expects an en- 
r to assume his duties and responsi- 
bili .es as a citizen, to take an interest in 
the political, social, and civic affairs of his 
community. Technical and scientific de- 
velo ments are far outstripping the 
political and social ability to absorb or 
utilize them, or in fact, as witness the de- 
velopments in nuclear physics, to even 
controlthem. Of what use is technical de- 
velopment if we cannot apply it for the 
benefit and not the destruction of man- 
kind? Politicians, statesmen, lawmakers, 
soldiers, and past and present leaders of 
business and industry have proved rather 
conclusively their inability to adapt our 
society and our economy on a national 
scale to technological advances. 

Get into civic life and make your knowl- 
edge and your ideas felt. If we had more 
engineers on school boards, on planning 
commissions, as councilmen and super- 
visors, we would not see the waste and 
muddling inefficiency, graft, and confu- 
sion that characterize our governmental 
bodies from city council to Congress. 

Eighth, management believes in and 
wants the engineer as an integral part of 
that management, and as such he must 
give it his undivided support and loyalty. 


There can be no room for a union, collec- 
tive bargaining agency, or any other 
alienating influence under such an ar- 
rangement. Modern trade unionism has 
as its fundamental basis the objective 
of gaining security for its members. It 
accomplishes this at the expense of oppor- 
tunity and freedom for the individual. It 
reduces its members to a common de- 
nominator, often the least common de- 
nominator. A bricklayer is a bricklayer 
in modern trade unionism and draws 
bricklayer’s pay whether he can lay 400 
or 1,200 bricks in a day. In many in- 
stances the man’s production is com- 
pletely controlled by the union itself so 
the best man of the group is geared to the 
pace of the poorest. An engineering 
union must eventually come to a similar 
result. This violates every basic prin- 
ciple of the profession. 

Unions may serve a necessary purpose 
among certain men but as an engineer if 
you are worth a tinker’s damn, you must 
be far more concerned with opportunity 
than with regimented security. An en- 
gineer’s creative thinking cannot be regi- 
mented, or his efforts or working hours 
prescribed and limited, without reducing 
him to that drab status of a routine tech- 
nician with artificially limited creative 
opportunity and little or no incentive. 


If you are to be a part of management 
you cannot serve two masters, you can- 
not represent your company on one hand 
and be subservient to your union on the 
other. If you are so foolish as to try, you 
are simply condemning yourself to medi- 
ocrity and a new level of technical super- 
vision will be set up as an integral part of 
management and independent of regi- 
mentation and divided affiliation. You 
will not be in it. 

Ninth, management expects the engi- 
neer to be adequately compensated for 
his job. How this compensation is de- 
termined varies greatly within the in- 
dustry, and the adequacy of the pay is 
likewise a function of the personal think- 
ing of the recipient. Again may I warn 
against the attempt to standardize pay 
either by collective action or by the mis- 
guided efforts of some of our industrial 
relations experts. Once regimented it 
will stay that way. 

John Suman, as vice-president of the 
Humble Oil and Refining Co., is reported 
to have evolved a standardized summa- 
tion for all young engineers entering the 
services of that company. He said to 
them “Your job is to get my job."’ This, 
I believe, is the best summary manage- 
ment can make of what it expects of engi- 
neers. 





Manuscripts Deposited in 
the Engineering Library 


[TECHNICAL PAPERS RECEIVED BY 
ASCE in excess of those that can be in- 
cluded in its publications are deposited 
at intervals in the Engineering Socie- 
ties Library, where they are available 
to those interested. Brief resumes of 
four papers thus made available to 
those who have access to the Library 
are given below. 

The Collection and Disposal of Ref- 
use, Lower Merion Township, Pa., 
by Walter E. Rosengarten, M. ASCE 
Chis paper, delivered at the Phila- 
delphia Meeting of the Society, April 
1946, deals with municipal handling 
ol wastes, including garbage, ashes and 
other materials, each under a separate 
method. Setup of staff, equipment, 
given, with notes on 
Incineration, dumping and 
outside hog feeding are utilized. This 
is a suburban community 24 sq miles 
in area and of 45,000 population. Ten 
manuscript pages total about 4,000 
words plus two diagrams. 

The Hydraulics of Water Wells, by 
Carl Rohwer, M. ASCE. This is a 
Summary of essential data collected 


ind costs are 
operation. 


tr many sources. It discusses the 
factors that influence the discharge of 
wes and their water-bearing forma 
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tions, and the formulas that show the 
relation of these facts to the discharge. 
Twenty-nine pages of manuscript in- 
clude about 7,000 words plus four dia 
grams. 

Adjustment of Suspension Bridge 
Cables, by S. O. Asplund, Sweden. 
To enable an exact erection that 
eliminates need of adjusting the 
main hangers of a suspension bridge, 
an analytical method is given, with 
numerical examples illustrating the 
necessary precalculation. The manu 
script contains seven pages of mathe 
matical text—about 2,000 words. 

“Improvements in Uplift Investiga- 
tion Methods:—The Circle Method for 
Flow-Net Diagrams; Interdependence 
Between Seepage and Scour,” by S 
Leliavsky Bey (Egypt). Instead of use 
of squares to construct a flow net, 
the advantages of tangent circles are 
stressed; their position and size are 
determined by certain auxiliary circles 
A number of examples are taken from 
the author’s hydraulic and laboratory 
experience in Eygpt. The latter half 
of the manuscript is devcted to a study 
of the required depth of downstream 
sheet piling to protect a barrage against 
the combined danger of erosion and un 
dermining. Fifty-four pages of manu- 
script contain about 9,000 words, plus 
31 illustrations, mostly large diagrams. 


June 1947 


EJC Elected to Join 
UNESCO Advisory Body 


ENGINEERS JorNT COUNCIL is one of 
seven organizations elected to fill remain- 
ing seats on the National Commission for 
Educational, Scientific and Cultural Co- 
operation, according to a State Depart- 
ment announcement. Selection of these 
organizations was made by the executive 
committee of the Commission, which met 
in Washington Mav 9. In addition to 
EJC, the new organizations chosen for 
representation on the Commission are: 
American Association of School Adminis- 
trators, American Association of Teach- 
ers’ Colleges, American Chemical Society, 
Modern Language Association, National 
Council for the Social Studies, and Na 
tional Institute of Arts and Letters. 

The election raises to 57 the number of 
organizations that will be invited to name 
representatives to the National Commis 
sion. Selection of three other organiza- 
tions at a later date will complete the ros 
ter of 60 authorized by Congress. The 
duties of the Commission are to advise the 
government on UNESCO (United Na- 
tions Educational, Scientific and Cultural 
Organization) matters and ensure na- 
tional cooperation in UNESCO programs. 

Election of EJC to the Commission 
will give engineers a voice in international 
affairs. 
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Leon S. Moisseiff Award in Structural Analysis 
Field Is Authorized 


\ NEW SOCIETY AWARD—the Leon S 
Moisseiff Award for excellence in the field 
of structural analysis authorized 
by the Board of Direction at its Spring 
Meeting in Phoenix. The Board accepted 
the offer of the Leon S Moisseiff Memorial 
Committee, of which ASCE Director 
Shortridge Hardesty, New York, 
chairman 


was 


was 


lhe committee offered a sum of not less 
than $4,000, an estimated $1,000 of which 
would be available to meet preliminary 
expenses for dies, engravings, etc., leav 
ing approximately $3,000 for a trust fund 
sufficient to support the award out of 
earnings 

Che award, in memory of the late Leon 
S. Moisseiff, M. ASCE, is to be made for 
an important paper in the current volume 
of TRANSACTIONS, or any volume since 
the last award, dealing with the broad 
field of structural design—including ap 
plied mechanics, as well as the theoretical 
or constructive improvement of 
structures, 
structural material 
Open to non-members, as well as mem 
the award will not 


analysis 
engineering such as bridges 
and frames, of any 


bers, of the Society, 


+ 


be given to papers recognized for award 
of other Society prizes. The Prize Com 
mittee may designate a “‘second order of 
merit" in any year when the excellence of 
more than one paper justifies such action, 
and a paper so recognized will be consid 
ered eligible to compete in the award for 
the next succeeding year. 

Subject to ratification by the Board of 
Direction, the Executive Committee of 
the ASCE’s Structural Division will select 
the recipient of the Award, which will con 
sist of a bronze medal and an appropriate 
certificate signed by the President and 
Executive Secretary of the Society. 

Mr. Moisseiff died at his summer home 
at Belmar, N.J., on September 3, 1943, at 
the age of 70. He had served as consult- 
ing engineer or designer on practically all 
the bridges connecting New York's five 
boroughs and on such spans as the Golden 
Gate Bridge at San Francisco, the Ambas 
sador Bridge at Detroit, and the Delaware 
River Bridge at Philadelphia. He was the 
author of numerous volumes on bridge 
design and engineering, and the recipient 
of the Society's James Laurie Prize and 
the Norman Medal 


Student Chapters Honored for 1946 Activities 


IN RECOGNITION OF outstanding activi 
ties during 1946, a selected number of 
ASCE Studert Chapters have been cited 
for special commendation. The honors 
have been awarded, following action by 
the Society's Board of Direction at its 
Phoenix meeting. 

The Board's action has been relayed to 
the 29 Chapters selected, in the form of 
engrossed Certificates of Commendation 
and President’s Letters of Honorable 
Mention The Chapters receiving the 
Certificates and their geographical dis 
tribution are 


Northeastern Region 
Manhattan College 
Massachusetts Inst. of 
University of Connecticut 


rechne ri gy 


Middle Atlantic Region 
Carnegie Institute of Technology 
Ohio Northern University 
West Virginia University 


Western Region 
University of California 
Texas A. and M. College 
University of Colorado 


Southern Region 
University of Kentucky 
Virginia Military Institute 
North Carolina State College 


North Central Region 
Missouri School of Mines 
Iowa State College 
Rose Polytechnic Institute 


The President’s Letters of Hono bk 


Mention go to other Chapters, as fo!) wx 


Northeastern Region 
Syracuse University 
Northeastern University 


Middle Atlantic Region 
Case Institute of Technology 
Newark College of Engineering 
Pennsylvania State College 


Western Region 
University of Wyoming 
University of Utah 
Stanford University 


Southern Region 
Louisiana State University 
Virginia Polytechnic Institute 
Vanderbilt University 


North Central Region 
South Dakota State College 
Washington University 
Marquette University 


—_ ?>o- 


Cleveland Section Has 
Active ASCE Wives Group 


MOTIVATED BY THE desire to know 
more about their husbands’ profession 
the ladies of the Cleveland Section have a 
highly successful organization called the 
ASCE Wives. The group was started 
in 1944, when the Cleveland Section was 
preparing to be hest to the Annual Con 
vention of the Society. Plans had beer 
made and committees of women—under 
the chairmanship of Mrs. Charles H 
Splitstone—set up to entertain the visi 
tors, when the Office of Defense Trans 
portation suddenly canceled the Conven 
tion. 

Well organized and ready for action, the 
women decided to make the temporar 
convention group into a_ permanent 
organization, patterned after the constitu 
tion of the Cleveland Section. The grou 
decided that its primary objectives would 
be to cultivate friendly relations among 
the members of the Section and their 
families, and to promote a lay knowledg 





ALTHOUGH INDIVIDUALS MAY NOT BE RECOGNIZED, presence of 122 members and students attests success of Phoenix Student 


Chapter Conference 


program committee, and all members of Society's Committee on Student Chapters. 


Included are President Hastings (seated, front row near center), Director John H. Gardiner, chairman of technica! 
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engineering among the Wives. 
tectr mental in forming the organization 
(rs. Splitstone, Mrs. Mark Swisher 
| first president of the group), Mrs. 
McDowell, Mrs. C. H. Fowler, 
Mrs F. C. Shafer, Mrs. F. C. Tolles, 
s. George Barnes. 
rhe present schedule of activities calls 
for six monthly luncheon meetings, start- 
October. There are no meetings in 
December or January, but the Wives 
attend the Section’s annual meet- 
lanuary. Featuring speakers from 
wn ranks, the women usually dis- 
cyss their husbands’ occupations. There 
unanimous enthusiasm for the work of 
oresenting such talks on subjects of engi- 
interest. Special activities, in ad- 
to the meetings, have included 
eral field trips, and the recent presenta- 
of a $50 scholarship award to William 
RB. Farmer, Navy veteran and a member 
f the Case Institute of Technology Stu 


neerinz 


jent Chapter 

Officers of the ASCE Wives are Mrs. 
Robert McDowell, president; Mrs. 
George Barnes, vice-president; and Mrs. 
WV. C. Fisher, secretary-treasurer. Mrs. 
Russel E. Takken is publicity chairman 
f the group 


J. Waldo Smith Fellowship 
Open Until July 1, 1947 


Irs scope having been extended by the 

mmittee in charge, the J. Waldo Smith 
Fellowship for promoting research in the 
field of experimental hydraulics will be 
pen to applicants until July 1, 1947. 
Choice is given between two lines of re- 
search, the requirements of which are 
utlined as follows: 

Determine a practical working re 
lation between diameter of pipe, slope of 
pipe downward in the direction of flow, 
slope of hydraulic gradient, average ve- 
locity of flow, and possibly other variables, 
ind ability of the velocity to carry air 
bubbles along and prevent accumulation 
ol air at a high point in the line; also de- 
termine the rate of correction or the de- 
gree of certainty with which an increased 
velocity will entrain and remove the air 
alter it is once accumulated. Lucite pipe 
is Suggested, including a tangent run on 
the adjustable slope, preferably not less 
than 10 ft long, and a bend of radius pref- 
erably not less than 25 diameters, and 
long enough to permit a wide range in the 
adjustment of the tangent slope. The air 
should be fed into the line on the upgrade 
ahead of the high point under minimum 
pressure so as to avoid as much as pos- 
sible any help from entrainment of the air 
at the entrance point and so as to simulate 


a gradual movement of air along the top 
of the pipe toward the high point. It is 
desirable to include large diameters but 
difficulty in securing and using them may 
limit the size to 20 in. Preferably, as 
many as six sizes should be used extending 
to as little as 4 in. in diameter to establish 
the proper relationships. 

2. Determine, in the case of a dis 
charge of water through a nozzle into a 
body of still water, a practical working re 
lation between the size and velocity of 
the nozzle and the size and form of the 
stilling pool, and the most efficient form 
and arrangement of nozzle, etc., to best 
absorb the energy of the discharge. It is 
desirable to cover a range of discharges 
and velocities up to the highest practi 
cable rate allowed by the laboratory equip- 
ment. Maximum rates of not less than 20 
cfs and 60 fps are desirable. 


Foreign Exchange Rate 
Dues Credit Canceled 


At AN ESTIMATED _ saving of 
$2,000 annually, the ASCE will dis 
continue its practice of sharing on a 
50-50 basis the cost imposed on members 
residing in foreign countries by adverse 
exchange rates. This was decided by the 
Board of Direction at the Spring Meeting 
in Phoenix on recommendation of the 
Executive Committee, which studied the 
policy put into effect as a temporary 
measure in the late thirties. 

Effective with the 1948 dues, all 
members residing in foreign countries 
will be required, regardless of exchange 
rates, to pay the full amount of Society 
dues and other obligations. 


Highway Construction 
Urged by Alabama Section 


CONSTRUCTION OF FOUR-LANE super 
highways on the several interstate routes 
in Alabama was urged by the Alabama 
Section in a motion adopted at its spring 
meeting on April 25. The motion, which 
was introduced by Erskine Ramsay, 
M. ASCE, was unanimously endorsed by 
the Section and sent to the governor of 
the state. 

Pointing to the present congestion of 
the main arterial highways in Alabama 
and to the fact that bordering states are 
carrying out far-sighted highway con- 
struction programs, the resolution calls 
for the ultimate construction of four-lane 
highways on the several interstate routes, 
notably U.S. 31, U.S. 11, U.S. 78, and 
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U.S. 80. In the opinion of the Section, 
improvement of these routes will attract 
additional through traffic and result in 
economic benefits to the state. 


Plans for Highway my 
Conference Are Completed 


THE SAVING OF at least 10,000 lives a 
year, with a proportionate reduction in 
injuries and economic loss, is the minimum 
goal of the President's Highway Safety 
Conference, to be held in Washington, 
D.C., June 18-20. In charge of arrange 
ments for the session will be Maj. Gen. 
Philip B. Fleming, M. ASCE, Federal 
Works Administrator, who served as 
chairman of the 1946 conference. 

As one of the national organizations 
participating in the 1946 conference, the 
ASCE will be represented at the forth 
coming meeting by Past-President W. W. 
Horner and Executive Secretary William 
N. Carey. 

In cooperation with the Association of 
Casualty and Surety Executives, the 
President's Highway Safety Conference 
will launch a 13-week educational prog 
ram designed to reduce traffic accidents. 
Publication of the program in the press of 
the nation will begin the week following 
the President's Highway Safety Confer 
ence and continue through the week of 
September 15. 





Society Appointments 





THREE APPOINTMENTS were made by 
the Board of Direction at the Spring 
Meeting in Phoenix 


PRESIDENT E. M. HAsTINGS was 
elected a member of the John Fritz 
Medal Board of Award for the term 
beginning October 1, 1947, and ending 
September 30, 1951. 


Joe: D. Justin, M. ASCE, chairman 
of the ASCE Power Division's Executive 
Committee, was named to succeed him 
self as the Society's representative on the 
Engineering Foundation Board for a 
four-year term beginning October 1, 
1947, and the ASCE Board recommended 
his election to the Engineering Founda 
tion Board. 


FRANK T. SHEETS, JR., Assoc. M. 
ASCE, Osborn, Ohio, was appointed as 
the ASCE representative on the Sectional 
Committee on Safety in Welding and 
Cutting of the American Standards 
Association 
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Scheduled ASCE Meetings | 


SUMMER CONVENTION 
Duluth, Minn., July 16-18 
Board of Direction meets | 
July 14-15 
FALL MEETING | 
Jacksonville, Fla., October 15-17 | 
Board of Direction meets 
October 13-14 
ANNUAL MEETING 
New York, N.Y., January 21-23 
Board of Direction meets 
January 19-20) 


Coming Events 


Florida—- Meeting at the Seminole 
Hotel, Jacksonville, June 12, at 7 p.m. 
Prof. C. D. Williams, of the University 
of Florida, will speak on engineering 
education 

Lehigh Valley——Twenty-fifth anni 
versary meeting at the Hotel Bethle 
hem, Bethlehem, Pa., June 10, at 6:30 
p.m. ASCE President E. M. Hastings 
will be the principal speaker 

Nashville—Dinner meeting at the 
Maxwell House Hotel, Nashville, June 
5, at 6 p.m. Wales W. Wallace, resi 
dent engineer for Polk, Powell & Hen 
don, Birmingham, Ala., will speak on 
the proposed sewerage collection system 
for Nashville and vicinity 

Philadelphia— Dinner meeting at the 
Bala Country Club, Philadelphia, June 
10, at 6:30 Roger Conant, curator of 


the Philadelphia Zoological Garden, 
will speak on ‘‘Modern Designs for 
Zoos 

Sacramento Regular luncheon 
meetings at the Elks Club, Sacramento, 
every Tuesday at 12 noon. 

San Diego—Dinner meeting at the 


U.S. Grant Hotel, San Diego, June 26, 
at 6:30 p.m 

Tennessee Valley-——Meeting of the 
Knoxville Sub-Section at the S. & W 
Cafeteria in Knoxville, June 11, at 6 
p.m 

Texas—-Luncheon meeting of the 
Dallas Branch at the Adolphus Hotel 
Dallas, June 2, at 12:15 p.m.; luncheon 
meeting of the Fort Worth Branch at 
the Blackstone Hotel, Fort Worth, 
June 9, at 12:15 p.m. 
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Tri-City—-Dinner meeting at the 
Muscatine Hotel, Muscatine, lowa, 
June 5, at 6:30 p.m. Panel of members 
of Stanley Engineering Co. will discuss 
‘Airport Design and Construction.”’ 
Wisconsin—Ladies’ Night at the 
Plankinton Hotel, Milwaukee, June 26, 
at 8:30 p.m. Juniors will be in charge 


of the meeting. 


-- ——$__— 
Recent Activities 
CENTRAL OHIO 

PRESENT-DAY DIFFICULTIES IN provid- 
ing new highway facilities include costs 60 
percent above 1940 prices, Murray D. 
Shaffer, director of highways for Ohio, 
told the members of the Section at their 
April dinner meeting. Speaking on the 
proposed traffic interchange at the inter- 
section of Spring and Sandusky streets, 
Columbus, Mr. Shaffer pointed out that 
the project, as conceived in the late "30's, 
was estimated to cost $1,000,000 and 
involved the county and railroads only. 
Today it involves four railroads, the Pub- 
lic Roads Administration, the state, the 
county, and the city of Columbus, and 
the estimated cost is $2,600,000. Accord- 
ing to traffic studies, the interchange must 
provide for 30,000 vehicles a day in the 
north-south direction and 25,000 going 
east and west 


CENTRAL ILLINOIS 

PLANS FOR THE relief of traffic conges- 
tion in and about Chicago were discussed 
at the April 30 dinner meeting, which was 
held in Springfield. Speakers were James 
F. Kelly, assistant chief engineer of the 
Cook County Highway Department, who 
outlined the proposed superhighway pro- 
gram for Cook County; and Dick Van 
Gorp, chief engineer for the Department 
of Subways and Superhighways, City of 
Chicago, who described the layout and 
details of planning of the Congress Street 
superhighway. A _ technicolor film on 
superhighways, loaned by the Portland 
Cement Association, concluded the pro- 
gram. 


COLORADO 

A PANEL OF ENGINEERS with the Pub- 
lic Service Company of Colorado—Ray- 
mond E. Davis, Larry Card, and Ted 
Neelands——outlined the various phases in 
the rehabilitation of Barker Dam, near 
Denver, at a recent meeting. It was 
pointed out that the dam, which was 
completed in 1910, was designed without 
provision for uplift and therefore lacked 
in stability. Rehabilitation of the project, 
which is now under way, consists of plac- 
ing a precast slab 8 ft upstream and an- 
choring it to the present face of the dam, 
the space between the slab and the face 
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of the dam to be filled with aggreg 
grouted. This method was chosen s giy. 
ing minimum interruption to stor... 


DAYTON 


THE PROBLEM OF POLLUTION a. it af. 
fects Dayton and the Miami Vall-y was 
described by M. W. Tatlock, s: nitary 
engineer for the Ralph L. Woolpert Co 
at the April meeting. Pointing out thay 
there is considerable pollution and cpp. 
tamination of local streams, the speaker 
emphasized the fact that the situation js 
injurious to industrial enterprises, public 
health, and recreational facilities. Show 
ing of the film, “Clean Waters,”’ prepared 
by the General Electric Co. as its contr 
bution to the national anti-pollution 
campaign, concluded the program. 


FLORIDA 


IN A TALK ON present-day materials of 
construction, at the May 8 meeting 
Howard See, district manager of Arme 
Drainage & Metal Products, Inc., stated 
that the present trend toward lighter 
and more streamlined designs necessj 
tates the use of lighter materials. A great 
variety of such materials is available 
to the modern designer and builder, he 
said, and these materials are stronger than 
the heavier materials of the past. At a: 
other recent meeting, foundation pro! 
lems encountered on a number of con 
struction projects were described by 
Howard D. Oliver, district manager for 
the Raymond Concrete Pile Co., at 
Atlanta, Ga. 


GEORGIA 


PRINCIPAL SPEAKER AT the May meet 
ing was Paul L. Andrews, executive secre- 
tary of the Georgia Highway Contractors 
Association and former captain in the 
Navy. Discussing some of the critical 
stages of our war against the Japanese 
from an engineering point of view, the 
speaker emphasized the importance of the 
work of the Seabees. 


HAWAII 


A LARGE PART OF Honolulu is stil 
without sewers, Harrison P. Eddy, Jr., 
of the Boston firm of Metcalf & Eddy, 
reminded members of the Section at 4 
joint dinner meeting with the Engineer- 
ing Association of Hawaii. Speaking on 
“Plans for the Collection and Disposal of 
Honolulu Sewage,” Mr. Eddy discussed 
the $21,000,000 sewer system and disposal 
plant that his organization and the 
Honolulu firm of Austin & Towill have 
designed for the city. The proposed new 
trunk sewers were described by Robert 
Mowry, of the local firm. Later a jom! 
resolution, urging the implementing ©! 
the work, was adopted by the Section ane 
forwarded to the municipal officials an¢ 
territorial legislature. 
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I rodynamic stability of suspension 
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fessor of civil engineering at the 
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ing various member organizations a cer- 
tain amount of time on the program. 
The Section was responsible for a talk on 
“German Building Materials and Con- 
struction Methods,” given by Fred I. 
Rowe, chairman of the Market Develop- 
ment Committee of the Associated Gen- 
eral Contractors, Columbus, Ohio, and 
discussed by M. A. Swayze, of the Lone 
Star Cement Corp., New York City. 
Lewis S. Finch, president of the Section, 
presided at the civil engineering session 
and served as toastmaster at the joint 
banquet held in the evening. 


KANSAS 


CITING THE INCREASED SERVICES the 
Society now performs for its members, 
ASCE Mid-West Representative George 
S. Salter, addressed a recent meeting on 
the need of increasing dues. In particu- 
lar, he referred to the efforts of the Society 
to improve the economic and social status 
of the engineer and described ASCE 
participation in EJC and other group 
activities. 

KANSAS CITY 

ForMER ASCE Vice-President E. E 
Howard discussed the two proposed 
amendments to the constitution at a re 
cent meeting. In pointing out the need 
for an increase in dues, Mr. Howard 
drew a parallel between present-day in 
creased construction costs and the in 
creased cost of the Society’s services to 
the members. The technical program 


consisted of a talk by John A. Short, 
engineer in charge of the Missouri State 
Highway Department of Resources and 
Development, who described the func- 
tions of his department, emphasizing the 
importance of interrelationships in the 
development of various resources. 

Under the sponsorship of the Junior 
Activities Committee, the Juniors of the 
Section held an organizational meeting 
recently and decided to undertake a 
series of meetings for the discussion of 
technical subjects. At the first of these 
projected sessions, C. K. Martin, Jun. 
ASCE, read a paper on methods of an 
alyzing indeterminate structures and 
their interrelationships. A panel of cor 
porate members—including Josef Sorkin, 
G. V. Nelson, J. B. Marshall, and Prof 
G. W. Bradshaw—discussed the paper. 


LEHIGH VALLEY 


CONSTRUCTION IN RECORD time of the 
Navy's vast fleet of advance base floating 
drydocks was covered by Capt. James T 
Reside, U.S.N., at the April meeting 
As wartime head of the Navy's expanded 
Drydock Section, Captain Reside was in 
charge of its tremendous floating and 
graving drydock program. For his work 
in this connection, he received a citation 
from the Secretary of the Navy and a 
decoration from the British government. 
The attendance of 250 included many 
members of the Student Chapters at 
Lafayette College and Lehigh University 
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TWENTY-SIX MEMBERS ATTEND LOCAL SECTIONS CONFERENCE AT PHOENIX. Seated left to right: John A. Focht, Austin, Tex.; Conrad 
M her, Corpus Christi, Tex.; Norbert Leupold, Portland, Ore.; F. W. Robison, Sacramento, Calif.; J. E. Lothers, Stillwater, Okla.; T. H. 
Campbe ll, Seattle, Wash.; John A. Baumgartner, Tucson, Ariz.; R. W. James, Denver, Colo.; Walter E. Jessup, ASCE Western Representa- 
Angeles; Ray L. Derby, Los Angeles; and Fred C. Scobey, Berkeley, Calif. Standing left to right: E. Lawrence Chandler, ASCE 
Representative, Washington, D.C.; John Server, editor, ‘Western Construction News,” San Francisco; C. E. Andrew, Tacoma, Wash.; 
Moore, Spokane, Wash.; Ralf R. Woolley, Salt Lake City; Herbert Yeo, Albuquerque, N.Mex.; P. M. Johnson, Helena, Mont.; H. R. 
nald, Phoenix; D. P. Reynolds, assistant to the Secretary, ASCE, New York City; George E. Brandow, Los Angeles; C. R. Compton, Los 
J. E. Rinne, San Francisco; T. A. Binford, Los Angeles; S. T. Harding, San Francisco, and P. W. Helsley, San Diego. 
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LOUISIANA 


[HE GEOGRAPHY OF a region should be 
considered in any engineering assign 
ment, according to Dr. Richard J. Rus 
sell, assistant director of the school of 
geology at Louisiana State University. 
Addressing a recent meeting of the Sec- 
tion on ‘““The Geography of Louisiana,” 
Dr. Russell pointed out that the state has 
four distinct ty pes of coast line and cited 
the effect of river locations during past 
ages on present foundation problems. 
Discussion of his talk was led by Stanley 
McDonald, chief geologist of the Louisi 
ana Land and Exploration Co., Houma, 
La. During the evening, the Section 
unanimously adopted a resolution oppos- 
ing pending legislation that would place 
sanitary engineers and engineering func- 
tions, now in the Sanitary Corps, in a 
‘Medical Service Corps.”’ 


MARYLAND 


ALTHOUGH THE IDBA of precast concrete 
is not new, wartime applications of the 
principle introduced many innovations, 
A. Amirikian, principal engineer in the 
planning and design department of the 
Bureau of Yards and Docks, told members 
of the Section at their April dinner meet 
ing. In a talk on precast concrete struc 
tures, Mr. Amirikian described the war 
time work of the Navy in that field. In- 
novations included pouring separate sec- 
tions of structures in the flat and connect 
ing them by the use of dowels and grout. 
This procedure enabled the building of 
concrete slabs less than an inch thick, 
an impossibility when conventional meth 
ods of pouring are employed. Success 
with precast floating structures led the 
Navy to experiment with a similar type 
of construction for large storehouses, Mr. 
Amirikian stated, prophesying that the 
method will soon be used in housing con 
struction 


MICHIGAN 


SPEAKING ON THE PROPOSED constitu- 
tional amendments at the April dinner 
meeting, George S. Salter, ASCE Mid- 
West Representative, stressed particu 
larly the necessity for raising Society 
dues. A talk on ‘The Origins of Weights 
and Measures’’—by Paul Van Buskirk, 
location engineer for the Huron-Clinton 
Metropolitan Authority—comprised the 
technical program for the occasion. An 
enthusiastic discussion followed Mr. Van 
Buskirk’s explanation of the various 
numeral systems and their relationships 
to units of weight and measure. 


MID-MISSOURI 
PRESENT ASPECTS OF the development 
of water resources in Missouri were cov- 
ered by John A. Short, water engineer of 
the Missouri Resources and Development 
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MEMBERS OF MIAMI SECTION INSPECTING NEW Rickenbacker Causeway are photo 
graphed on bascule span. Reading left to right: Messrs. Manfred, Young, Morrison, Philips 
Baker, Emery, Clarke, Friedman, Gorman, Lindholm, Felhman, Edwards, Bogart, Spaudling, 
Buell, Rader, Babcock, McKay, Herrick, Gordon, Perry, Shand. 


MIAMI 


A RECENT INSPECTION TRIP to the 
Rickenbacker Causeway and Crandall 
Park Project on Virginia and Biscayne 
Keys attracted a good attendance. The 
causeway, now nearing completion, is a 
four-mile sand-filled embankment carry- 
ing a four-lane highway over Biscayne Bay 
and connecting downtown Miami with 
the undeveloped key land fronting on the 
Atlantic. The project included construc- 
tion of a Bascule-type movable bridge for 
passage of high vessels, and several thou- 
sand feet of low-clearance girder-span 


bridges. Almost 3,000 acres of undevel- 
oped ocean-front land will be opened to 
the public for commercial and recreational 
purposes by the causeway. Construction 
is being handled by Dade County at an 
estimated cost of over $4,000,000. Mem 
bers attending the annual convention of 
the Florida Engineering Society early in 
May had a joint luncheon with that grou 
and the Florida Section. During the con 
vention, M. B. Garris was elected presi 
dent of the Florida Engineering Society 
succeeding Edmund Friedman. Both are 
active in the Miami Section. 





Department, at a joint meeting with the 
Rolla chapter of the Missouri Society of 
Professional Engineers. The speaker re- 
viewed the Pick-Sloan plan for the de- 
velopment of the Missouri River basin, 
especially as it affects Missouri, and said 
that the state and civic organizations are 
opposing certain phases of the plan. As 
a result of this opposition, Mr. Short 
stated, the Army Engineers have agreed to 
make a new joint study in cooperation 
with interested federal and state agencies. 


MONTANA 


A SYMPOSIUM ON AIRPORT design and 
construction comprised the technical 
program at the regular April meeting, 
which was held in Helena. Participants 
were Charles S. King, district engineer 
for the Civil Aeronautics Administration 
in Helena, who described the procedure 
involved in selecting airport sites; Thor 
Rivenes, paving engineer for the CAA, 
who outlined the investigations made at 
the site to determine the proper design; 
and Fred E. Thieme, district engineer 
for the U.S. Forest Service, who discussed 
the usefulness of small airfields in forest 
areas to the Service's work of combating 


forest fires. Members of the Section 


went to Bozeman on May 2 for a joint 
meeting with the Montana State College 
Student Chapter. The group was con- 
ducted about the laboratories, where an 
engineering open house was being held 
that week for the benefit of visiting high 
school seniors. During the meeting that 
followed, the Section’s prize of Junior 
membership in the Society was awarded 
to Eugene R. Wilde, of the Montana State 
College Chapter. 


NEW MEXICO 


MANY ENGINEERING PROBLEMS were it 
volved in the construction of the Alamo 
gordo site for the atomic bomb test, 
cording te Samuel Davalos, former Army 
major, who was connected with the Man 
hattan Project. Speaking at a recen! 
meeting of the Section, Mr. Davalos de- 
scribed the considerations that had to be 
taken into account in selecting a site lor 
the test and other engineering features «! 
the project. At the same meeting, C. | 
Forest, former Army captain, discussed 
the effects of the atomic bomb blasts 4! 
Hiroshima and Nagasaki. ASCE Wes 
ern Representative Walter E. Jessup 
tended another meeting, which was helé 
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<p. t of the annual All Engineers Con- 
7 and spoke on the two proposed 
itional amendments. 


NORTHEASTERN 


PL. NS POR THE extension of the Metro- 
District works were outlined by 
Kennison, chief engineer for the 
Metr politan District Water Supply Com- 
, at a recent joint meeting with the 
Boston Society of Civil Engineers and the 
Northeastern University Student Chap- 
rer. \ir. Kennison also gave a résumé of 
sast accomplishments of the District, 
nenting his talk with slides. 


NORTHWESTERN 


\pDRESSING THE MAY MEETING on the 
biect of “Increasing the Capacity and 
Security of the Panama Canal,”’ Hibbert 
\{. Hill reviewed the history of construc- 
in the Canal Zone—from the opera- 
if the French to the present engi- 
neering investigations being made to 
letermine the best means of improving 
the Canal. Now hydraulic engineer for 
the Northern States Power Co., Minne- 
lis, Mr. Hill was in the Canal Zone 
v the war while serving as a colonel 
he Army Corps of Engineers. A spe- 
| feature of the meeting was the pre- 
on of Section prizes of civil engi- 
neering handbooks to Student Chapter 
members. Winners at the University 
{ Minnesota are: Norman R. Ziemke, 
prize; Archie H. Johnson, second 
rize; and Quentin C. Eyberg, third 
prize. Recipients at the other institutions 
the District are: Leo R. Martin, Uni- 
versity of North Dakota; Ernest 
Buckley, South Dakota State College; 
Kyser, North Dakota State 
\gricultural College; and James R. Eng- 
land, South Dakota School of Mines. A 
large Student Chapter attendance con- 
tributed to the total of 167. 


James O. 


OKLAHOMA 


FOLLOWING A CANVASS by letter ballot, 
the Section took action at its second meet- 
ing of the year—held in Tulsa on May 2— 

divide itself into two branches, to be 
called the Oklahoma City Branch and the 
fulsa Branch. There was considerable 
liscussion of the proposed constitutional 
imendments, and Joseph W. Keeley read 
‘ paper entitled “A New Highway 
lransition Curve.’ 


NORTH CAROLINA 


IVERSE PROGRAM of technical and 
ional talks featured the Section’s 
ll-day spring meeting, held in Durham 
on M 2. Professional matters were 
covered by ASCE Director William M. 


Piatt, who reported on the Phoenix meet- 
ing 1 E. L. Chandler, Eastern Repre- 
sent e of the ASCE, who discussed the 
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proposed amendments to the constitution, 
stressing the necessity of raising dues to 
meet increased operating costs. ‘In the 
past few years we have become a dynamic 
force in promoting the professional and 
economic status of the engineer,”’ Mr. 
Chandler stated, emphasizing that we 
are now at the cross roads and must de- 
cide whether we are to proceed with a 
constructive program or drop back to our 
former role of a purely technical society. 
The technical program included talks by 
Stafford R. Webb, chief engineer for the 
Carolina Steel & Iron Co., Greensboro, 
who described the structural design for a 
four-story addition to the Exposition 
Building in High Point, N.C.; and R. E. 
Stiemke, associate professor of sanitary 
engineering at North Carolina State Col- 
lege, whose subject was ‘Trends in Stream 
Sanitation.” 


OREGON 


ASCE Past-Presipent J. C. Stevens 
attended the April meeting and led a dis 
cussion of the proposed constitutional 
amendments. The technical program for 
the occasion consisted of a talk by R. H. 
Baldock, state highway engineer, whe 
spoke on the state highway system, em- 
phasizing the relationship between the 
development of an adequate highway sys- 
tem and the problem of financing such a 
program 


PHILADELPHIA 


AN ALL-Junior program constituted a 
highly successful innovation at the May 
13 meeting. Scheduled speakers were: 
Paul Seiler, structural engineer for 
Modjeski & Masters, Harrisburg, who 
discussed aircraft structures; Robert 
Diskant, structural designer for the 
American Viscose Co., Philadelphia, 
whose subject was ““Torsion and Bending 
in Asymetrical Built-up I-Beams”’; and 
Bernard Meltzer, who spoke on the regis 
tration of professional engineers. The 
program was arranged by the Section’s 
Committee on Juniors, of which Robert 
W. Richards is chairman. 


se 


PROVIDENCE 


New ENGLAND Is the stronghold of 
America’s industrialization, according to 
Antoine Gazda, inventor and manufac 
turer of the Oerlikon anti-aircraft cannon. 
Addressing a joint meeting of the Section 
and the Rhode Island Society of Profes 
sional Engineers, which took place in 
Providence on April 14, Mr. Gazda de 
scribed in particular New England's role 
in the manufacture of the cannon. Al 
though this industry was begun as late 
as 1939, it developed into one of the most 
important in the war, he stated. Mr. 
Gazda is adviser to the government on 
armament research. 
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ST. LOUIS 


A Goop EXAMPLE of how our country 
can exercise world leadership is being fur 
nished in Saudi Arabia, where American 
oil companies have embarked on a huge 
and mutually profitable program of 
modernization, Leif J. Sverdrup, St. 
Louis consultant, told members of the 
Section at the April luncheon meeting. 
In a talk on “Oil and Engineering in the 
Near East,’’ Mr. Sverdrup stated that 
several irrigation pyojects are already 
under way in that country and that a wide 
variety of public improvements, including 
power, water, and sewer systems, is 
planned. The overall program will call 
for an outlay of almost half a billion dol 
lars, he said. Mr. Sverdrup recently re 
turned from Saudi Arabia and will go 
there again sometime this summer for his 
firm, Sverdrup & Parcel, which has con 
struction contracts in that country. A 
feature of the occasion was the presenta- 
tion of Section awards of Junior member- 
ship in the Society to Harry R. Dreiling, 
of Washington University, and Carl J 
Hunt, of the University of Missouri. 


SAN FRANCISCO 


ENGINEERING IN Latin America was re 
viewed by Prof. Harold B. Gotaas, of the 
University of California, at a recent meet 
ing. Professor Gotaas has been president 
of the Institute of Inter-American Aflairs, 
and recently received a government cita 
tion for his work in developing health and 
sanitation programs in the Latin-Ameri- 
can republics. The rest of the program 
consisted of short talks by R. P. A. John 
son, of the Forest Products Laboratory, 
Madison, Wis., and Y. H. Djang, who is 
in this country as a member of the 
Chinese Water Conservancy Mission. 


SEATTLE 


PAPERS PRESENTED BY members of the 
University of Washington Student Chap 
ter constituted the program at the April 
joint meeting with the Chapter. First 
prize of $10 went to Richard Hadley for 
his paper on “An All-Weather Highway 
Through the Cascades,”’ and second prize 
of $5 to Arthur Owley, whose subject was 
“Effect of Shale on Concrete."’ William 
S. Bunch, president of the Chapter, was 
in charge of the meeting. 


SYRACUSE 


GUEST OF HONOR and principal speaker 
at a recent meeting was ASCE Executive 
Secretary William N. Carey. Discussing 
the proposed constitutional amendments, 
the speaker emphasized the necessity of 
increasing ASCE dues if the Society 1s to 
continue to function for the best profes 
sional interests of its members 
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WEST VIRGINIA 


\N INSPECTION rip to the Libbey 


ywens-Ford Sheet Glass Plant, lo« ited in 


Kanawha City, featured a recent meeting 

1. Wa rt chief chemist tor the or 
ganization, conducted the group about 
he plant and explained the irious 


technical problems connected with the 


nanulacture 1 heet and plat glass by 


the continuous process \ dinner in 
Charleston followed the trip. Principal 
peaker at the evening session was R. | 


McCall, engineer for’the Division of Sani 
tary Engineering, West Virginia State 
Department of Health, who described the 
r pollution in the state and the cor 


rective measures being taken 





IOWA STATE COLLEGE 


ONE OF THE first women to be honored 
by a Local Section with an award of Jun 
ior membership in the Society ts Miss 
Mary Krumboltz, of the lowa State Col 
lege Student Chapter, who recently re 
eived the lowa Section’s Junior member 
hip award. Interested in journalism as 
well as engineering, Miss Krumboltz 
has been on the staff of the Jowa F ngineer, 
tudent engineering publication, since 
entering college, and was its editor in 


ner junior year»r 





OUTSTANDING civil 


HONORED AS 
engineering senior’’ at Iowa State College 
Miss Mary Krumboltz is recipient of Iowa 
Section’s current award of Junior member- 
ship in ASCE. Miss Krumboltz was author 





MEMBERS OF UNIVERSITY OF PITTSBURGH CHAPTER POSE FOR PHOTOGRAPH 
Left to right (front row) are: Henshaw, Certo, Decima, Cassell, Bertaccini, Lorenzi, Critch 
field. Second row: Spinner, Sumpter, Weinel, Rosenthal, Rees, Omer, Smith. Third row 
Oldham, Hertrick, Grecco, Patrick, Eckroth, Professor Ackenheil. Fourth row: Graysas 


Marshall, Wilstein, Shroads, Kroen, Louie. 


Fifth row: Miskevics, Landau, Merchant 





4 prize-winning thesis on welding con- 


tinuous railroad rails 
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LEHIGH UNIVERSITY 


WATER CONSERVATION WAS discussed 
by ASCE Director Howard T. Critchlow 
it a recent meeting of the Lehigh Uni 
versity Student Chapter here was a 
large turnout to hear Mr. Critchlow, who 
is chief engineer of the New Jersey State 
Water Policy Commission. The Chapter 
now has an enrollment of about 69 


UNIVERSITY OF MARYLAND 


\ FIELD TRIP TO view construction 
progress made on the South Capitol 
Street Bridge over the Anacostia River 
in Washington initiated the Chapter’s 
spring program. The 47 members mak 


ing the trip were shown around by A 
Greene, chief engineer for the Bridge 
Division of the District of Columbia 
and Inspector K. W. Simpson, a recent 
graduate of the University of Marvland 
and former treasurer of the Chapter 
film showing the construction of th 
bridge foundations was scheduled 
the next meeting The second field 
trip of the season took 60 members 
the Chapter to the Sparrow's Point ste 
mill of the Bethlehem Steei Co. for ar 
all-day inspection of the pipe mill an 
plate and tin rolling mills. In_ the 
evening the group attended the regular 
monthly dinner meeting of the Marvland 
Section in Baltimore. 











SEVEN WINNERS IN LOCAL SECTION COMPETITIONS TO SELECT entrants for speaking 
contest at Spring Meeting regional student conference, photographed in Phoenix 
left to right: Elvis L. Bearden, University of Texas; William L. Sparks, University of Ar 


peated 


and Kenneth E. Greene, University of California. Standing, left to right: Wilbur W Sq lire 


University of Colorado; Eugene M. Zwoyer, University of New Mexico; Warren D 


rtis 


University of Utah; and Irving I. Sulmeyar, California Institute of Technology. ™M: 


won first prize, and Mr. Sparks second. 
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ABOUT ENGINEERS AND ENGINEERING 


1947 Construction Volume Is Less Than 
Early Estimates 


\ RITATIVE AGREE that 
a temporary lull in construction 
caused by high costs of labor and 

is. Although the construction vol- 
licted for 1947 may not be reached, 
mendous pent-up demand, particu- 

rly the building industry, cannot be 

1 indefinitely. A combination of 

mstruction costs and acceptance of 

omy based on a new and higher level 

s and prices will eventually break 

ent log jam. 


SOURCES 


According to a Department of Commerce 
construction activity in the first 
iarter of 1947 totaled 2.3 billion dollars, 


in 45 percent above the correspond- 

urter of 1946. The report states fur- 

it, “It is clear that construction this 

ur got off to a much better start than it 
1 year ago, but in comparison with the 
f activity in the last half of 1946 
quarter figures showed a marked 


rhe highest point reached in the postwar 
urgence of construction was in October 
vhen the value of work put-in-place 
whed 1,053 million dollars, From this 
t activity declined steadily to a figure of 
nly 734 million dollars in February 1947. 
March it again turned upward to reacha 
tal of 785 million dollars. The 2.3 
dollar hgure for the first quarter as a 





whole compares with a total of 3.1 billion in 
the third quarter of 1946 and of 2.9 billion 
in the fourth quarter 

“‘Most of the drop disappears, however, 
when allowance is made for the usual seas- 
onal movements. On a seasonally adjusted 
basis the low point was reached in January, 
but this point was only 4 percent below the 
October 1946 peak and the subsequent re 
covery came to within | percent of the Octo- 
ber high. For the first quarter of 1947 the 
seasonally adjusted figures were only about 
1 percent under the seasonally adjusted total 
for the fourth quarter of 1946, the highest 
quarter of the year. 

“Although the value of construction put 
in-place during the first quarter of 1947 was 
close to the level reached in the preceding 
quarter after seasonal adjustment, it is sub- 
stantially below the level anticipated in the 
Construction Division estimate made last 
December. For all new construction the 
actual value of work put-in-place during the 
first quarter was almost 13 percent below 
that originally anticipated 

“The more important gaps between the 
earlier estimates and actual performance 
appear in private residential construction 
(excluding farm) with a deficit of 20 per 
cent; in private non-residential building, 7 
percent; and in highway construction, 26 
percent.” 


New Highway Legislation Awaits Congressional Action 
Bills to Extend Federal-Aid Authorizations One Year 


COMPANION BILLS in the U.S. Senate and 
have been submitted by Senator 
Hill of Alabama and by Representa 

tive Paul Cunningham of Iowa, to extend 
y one year the authorizations under the 


44 Federal-Aid Highway Act, which 
provided $500,000,000 annually for three 
véars 

At this writing, approximately $115,000,- 

0 of the first year’s total authorization 

$500,000,000 is not covered by project 
igreement and would expire if still un- 


by June 30, 1947, unless Congress 
s the year’s extension beginning 
late, as provided in these two bills. 
vay Officials point out that the delay 
onstruction program, due to ma- 
hortages, high construction costs 
r causes, has been greater in some 
than in others. Should the first 
ithorization expire in June, they 
tribution of federal-aid funds among 
would be inequable. 
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The extension would apply to each year’s 
apportionment and would permit the 
states to complete project agreements with 
the Public Roads Administration, thus 
taking up their apportionments in full. 


Increased Administrative Allowance Proposed 


Legislation introduced by Representative 
Cunningham would permit the Federal 
Works Administrator to spend up to 3*/, 
percent of authorized highway-aid funds 
for administration of the act and for high 
way research and special studies. This 
bill would amend the Federal Highway Act 
of 1921, which set a limit for such adminis- 
trative spending at 2'/. percent. 


Contractual Procedure is Challenged 


In another bill before Congress, the 
federal-aid procedure in effect since 1916, 
under which contracts are made between the 
federal and state governments on the basis 


of authorizations, without waiting for the 
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appropriation of funds, has been challenged 

Representative Richard B. Wigglesworth, 
of Massachusetts, proposes to wipe out this 
contractural procedure, limiting federal- 
state agreements to funds already appro 
priated. Highway authorities say that such 
action would make long-range highway 
programming impossible, reducing federal 
aid to a year-by-year operation, with no 
opportunity for advance planning of proj 
ects 


Proposed Bill Would Set Up New Agency 


Still another bill, presented by Senator 
Tom Stewart of Tennessee, would authorize 
the expenditure of $1,125,000,000 in three 
years for local rural roads. The present 
law provides $150,000,000 annually for 
farm-to-market roads, with federal dollars 
matched 50-50 by the states. The Stewart 
bill would set up a new agency separate 
from the Public Roads Administration to 
administer the program. The federal 
government would pay up to 75 percent of 
the cost, the remainder to be borne by the 
state or local authority. 


+ 


Cheaper Building Predicted 
by Producers’ Council Head 


FIVE FACTORS ARE OPERATING to reduce 
the cost of constructing homes and other 
buildings in the immediate future, Tyler S 
Rogers, president of the Producers’ Council, 
stated in an address before the annual con 
vention of the American Institute of Archi- 
tects in Grand Rapids, Mich Mr. Rogers 
enumerated these factors, as follows: 

“First, a steadily increasing supply of 
materials is eliminating costly delays in 
construction. 

“Second, competition is becoming keener 
in every branch of the industry 

“Third, the entire industry is regaining 
its prewar efficiency in the production, dis 
tribution, and on-site assembly of materials 
and equipment. 

“Fourth, the productivity of labor is 
increasing gradually throughout the in- 
dustry and further improvement can be 
expected as time passes. 

“Fifth, improved building materials and 
cost-reducing building techniques are com- 
ing into wider use. 

“In addition to these forces working to 
bring about an immediate reduction in 
costs, the industry is working effectively 
on a longer-range program to effect econ- 
omies through research designed to de 
velop savings in the assembly of buildings, 
the standardization of dimensions of ma 
terials, improved engineering of housing 
and other structures, research in the us 
of materials in combination, building-code 
modernization, and the training of indus 
try employees.”’ 
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Highway Field Needs More Trained Engineers for 


Nation’s Postwar Construction Program 


UNLESS NEW ENGINEERS are attracted to 
the highway field, the nation’s postwar con- 
struction program will be retarded and nor- 
mal improvement in technical development 
will be restricted This will result in loss in 
value of the finished product and loss to the 
taxpayer, Charles M. Upham, chairman of 
the ASCE Highway Division's Executive 
committee and engineer-director of the 
American Road Builders’ Association, told 
the first annual Florida Highway Conference 
at the University of Florida, Gainesville, 
Fla., on May 13 

Highway transport in the United States 
or any other country can only be as efficient 
as the engineers who are responsible for its 
development, he declared, and continued 

“Since a state highway department is 
charged with the responsibility of spending 
large sums of the public’s tax money, salaries 
for engineers should be commensurate with 
this responsibility. Low salaries will not 
ittract ambitious young engineers to the 
highway field and without these engineers, 
millions of dollars can be wasted. Salaries 
in industry are carefully adjusted to the 
umount of responsibility carried by the 
individual. Losses caused by mismanage 
ment are avoided by fixing salaries that ob 
tain maximum  efliciency Many engi 
neers, returning from war, have been at 
tracted by these salaries and have not re 
turned to their old jobs with the highways 

Mr. Upham pointed out that this country 
had an estimated $30 billion invested in 
highways. Its prewar construction program 
approximated $1 billion annually, with an 
additional $600 to $700 million spent on 
The expenditure for 1947 

billion, he said, and 
1948 or 1949 spencauing 


maintenance 
will approximate $1 
predicted that by 
would reach $2 billion a year 

“‘A program of this size will need a much 
larger staff of trained engineers,’’ Mr. Up 
ham said. ‘The need is imperative and can 
only be met by providing greater incentive 
to young engineers through increased re 





muneration and improved educational fa- 
cilities.”’ 

While 1946 had a comparatively small 
road-building program, 90 percent of the 
state highway departments have reported 
that their operations were hampered by lack 
of trained personnel, the speaker disclosed. 
A large percentage of the states also reported 
that their salary scale was insufficient to 
attract engineering talent. ‘This condition 
will become worse as the program increases 
unless provision is made for providing more 
trained engineers,’’ Mr. Upham warned. 

Reference was made to the wide discrep- 
ancy between rates currently paid in many 
state highway organizations and the salary 
schedule recommended hy the ASCE in 
October 1946 (Crvm ENGINEERING for 
November 1946, page 510 

“Engineering colleges know where their 
graduates go. Records show that the trend 
is away from highways into other engineer 
ing fields. The chief cause is better pay 
elsewhere. Engineers who have spent four 
years, and often more, in college getting a 
technical education must often accept minor 
positions at the start, and find that operat- 
ing machines pays more money than some 
lower engineering jobs. Conditions like 
this cause young engineers to turn to rail 
roading and other engineering fields,’’ the 
ARBA executive said. 

Mr. Upham also disclosed that close co 
operation is maintained between college 
teachers of highway engineering and the 
American Road Builders Association in an 
endeavor to make highway engineering at- 
tractive tostudents. He strongly advocated 
that states make available short courses in 
highway engineering at state colleges and 
other educational institutions to teach the 
principles of this profession. A_ three- 
month course in highway engineering would 
serve as a refresher for those with war and 
prewar education and experience, and at 
the same time as basic training for begin 
ners, he contended 


ENGINEERS FROM INDIA, on four-month study tour of highway construction under 
sponsorship of Education Department of Indian Embassy, are greeted in Washington, D.C., 
by Thomas H. MacDonald, Hon. M. ASCE, Commissioner of Public Roads Administration 
(front row, second from left) and by Maj. Gen. Philip B. Fleming, M. ASCE, Federal Works 


Administrator (front row, fourth from left). 
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More City Planning Needed. 


Fleming Warns Conference 


CITIES MUST PLAN or perish, Maj Sep 
Philip B. Fleming, M. ASCE, Federal W ork. 
Administrator, told the Citizens’ Confer 
ence on Planning on April 29 in Milwaukee 
Wis. Past failures to plan, he warned 
have brought more than one city the 
verge of bankruptcy. 

“We allowed our cities to grow w lap 
hazardly,”’ he said, ‘‘and now find that it wy 
cost us untold millions of dollars to mat; 
them over into decent and healthful places 
in which to live.” 

Congress first gave official recognition to 
the philosophy of city planning, Genera) 
Fleming said, when it wrote into the Wa; 
Mobilization and Reconversion Act of 1944 
a title which authorizes the Federal Works 
Administrator to make repayable advances 
to assist states and their political subdiy: 
sions in the detailed planning of their pub 
lic works. ~ He emphasized that the law r 
quires that projects planned under this pro 
gram shall conform to overall municipal, re. 
gional or state master plans when thes 
exist. He estimated that the $65,000,000 
appropriated for the planning program 
which he has entrusted to the Federal Works 
Agency’s Bureau of Community Facilities, 
will finance the preparation of plans for 
projects with a construction cost of a litt 
more than $2,000,000,000, 

“Tl reget to say,’’ General Fleming added 
“that our authority to assist in the planning 
of these badly needed local public works 
unless extended by Congress, wili expire o 
June 30. I regret also that no provision has 
been made for replenishing the public work 
reserve as projects are completed, and that 
no measures have been devised for the tin 
ing of the construction to coincide with other 
efforts to maintain production and employ 
ment at a high level.” 

The Federal-Aid Highway Act of 1944 
administered by the FWA’s Public Roads 
Administration, General Fleming pointe 
out, earmarks $225,000,000 of an authoriz: 
yearly expenditure of $500,000,000 of fed 
eral funds during each of three years, for 
work on the federal-aid system in urbai 
This, he said, “is a wholly new ck 
By means 


areas 
parture in highway legislation.’ 
of expressways through cities, and circun 
ferential expressways around them for th 
benefit of traffic wishing to go to resident 
rather than business districts, this highway 
program will help in the solution of redevel 
opment problems which cities now face 


Nine-Day Outdoor Road 
Show Scheduled for 1948 


IN ANNOUNCING the first outdoor summer 
show, for Soldier Field, Chicago, July 16-24 
1948, J. T. Callaway, ARBA president 
states that for the first time in the long 
series of Road Shows the constructio 
equipment manufacturers will have unlin 
ited outside space for proper display of the: 
machines Exhibits requiring cover w! 
be amply taken care of in spacious enclos 
exhibition halls. 
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Experimental Hydraulic Studies Undertaken at 
Proposed $275,000,000 Dam in India 


©. 18 TRIP to the Far East, as consulting 
r to the Indian Government, Dr. 
Lor G. Straub, M. ASCE, director of St. 
y Falls Hydraulic Laboratory, Uni- 
of Minnesota, reports progress in 
g out a plan for conducting experi- 
hydraulic studies at a new water- 
says experiment station being developed by 
Madras Provincial Government. The 

i to be studied is the Ramapadasager 
rvoir and irrigation development about 

\) miles north of Madras—no ordinary 
ndertaking even judged by the American 
encept of greatness, according to Dr. 


work 


The dam itself will be the second largest 
in the world, far exceeding anything hereto- 
fore constructed in the British Empire. It 
will provide two-crop irrigation for over 

100,000 acres of fertile land, now barren 
for lack of water, end one-crop irrigation for 
nother 1,000,000 acres. In addition, con- 
siderable hydroelectric power will be de- 
veloped—more than is needed to supply the 
ombined needs of Minneapolis and St. Paul. 

Many unprecedented difficulties are anti- 
ipated in the construction of the proposed 
8,000,000-cu yd concrete dam. These diffi- 
ulties will be aggravated by the great flood 
flows of the Godavari River in the early fall 
ff each year, which equal the summer floods 
on the lower Mississippi. Two difficulties, 
n particular, will be encountered: (1) The 


Foreign Countries Have 
Huge Construction Backlog 


LACK OF DOLLAR CREDITS in the United 
States is creating a substantial backlog of 
industrial construction in foreign countries, 
O. F. Sieder, executive vice-president and 
general manager of The H. K. Ferguson Co., 
industrial engineers and builders, disclosed 
recently According to Mr. Sieder, his 
company has prepared estimates for pro- 
posed industrial expansions on every conti- 
nent, but few projects are going ahead be- 
cause of the inability of clients to pay for 
services and American-purchased equipment 
with dollars 

Our Export Division has been asked to 
submit so many estimates for plants in for- 
eign countries,’’ Mr. Sieder said, ‘‘that we 
have been forced to eliminate a large por- 
tion of our prospects by asking if the client 
will be able to draw on dollar credits to pay 
for the work.” 

In relatively few instances,” he con- 
tmued, “do we find that foreign industrial- 
ists have capital available in this country. 
And at the present time, we are not in- 
terested in accepting foreign currencies for 
our services—an outlook shared with most 
equipment vendors with whom we do busi- 

The International Bank will probably 
help alleviate this condition when it goes into 
operation.” 

l most desirable type of engineering 

uilding in foreign countries in the pres- 
ent market is that which involves the con- 
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foundation of the dam over much of its 
length will be more than 200 ft below the 
stream bed so that over 20,000,000 cu yd of 
earth excavation will be required; (2) 
enormous quantities of water will have to be 
pumped while the dam is under construc- 
tion. The river diversion problem is there- 
fore most difficult during the long construc- 
tion period. It is this phase of the project 
with which Dr. Straub is most concerned. 

The cost of the Ramapadasager project, 
including the dam, irrigation canals and 
power plant, is estimated at 850 million 
rupees or about 275 million dollars. The 
annual value of the crop and hydro-power 
made available by the project is 100 million 
dollars. 

The first stage of Dr. Straub’s work, that 
of inspecting the dam site, making a boat on 
the jungle-bordered lower reaches of the 
Godavari River and reviewing the hydro- 
logic data available, has been completed. 
His next assignment is that of preparing a 
technical report making recommendations 
with particular reference to hydraulic model 
studies. Some preliminary work in this 
respect has already been done, beyond which 
it will be necessary to establish certain 
routines of procedure. A program will be 
worked out that will permit dividing col- 
laborative studies between India and the 
University of Minnesota under Dr. Straub’s 
direction. 


struction of plants for American firms 
With few exceptions, however, American 
firms operating in foreign countries have 
taken an extremely cautious attitude con- 
cerning additional foreign investment. It 
may be five years before they will feel suf- 
ficiently secure to go ahead with foreign 
construction, according to Mr. Sieder. 

One effect of the present bottleneck in 
foreign industrial construction is that of 
helping to stabilize demand for specialized 
engineering talent when there is a letdown 
in the current boom. This will affect 
trained engineering personnel in the main, 
since foreign-built plants are usually con- 
structed with native labor and a minimum 
number of American supervisory personnel. 


_ —_——_—_—_- @ — 





NON-HOUSING CONSTRUCTION 
IS $797,378,000 IN 16 WEEKS | 


Non-housing construction approved 
during the 16-week period from Janu- 
ary 10 through May 1, 1947, amounted 
to $797,378,000, a weekly average of 
$49,836,000, it was announced re- 
cently by the Office of the Housing 
Expeditor. This was slightly below 
the weekly permissible average of 
$50,000,000 established on January 
10. Denials during the same period 
totaled $406,137,000, a weekly aver- 
age of $25,384,000. 
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Public Health Service 
Needs Sanitary Engineers 


COMPETITIVE EXAMINATIONS for appoint 
ments in the Regular Corps of the U.S. Pub- 
lic Health Service in grades of Assistant 
Sanitary Engineer (Ist lieutenant) and 
Senior Assistant Sanitary Engineer (cap 
tain) will be held during June. Approxi 
mately ten appointments are to be made. 

A Regular Corps appointment is perma 
nent in nature and it provides an opportun 
ity for a qualified sanitary engineer to make 
a life career of sanitary engineering (includ 
ing research) as it relates to the protection 
and promotion of the public health. Assign 
ments to duty are made with consideration 
of the officer’s abilities and experience. 

Entrance pay for the Assistant grade with 
dependents is $3,811 a year and for the 
Senior Assistant grade with dependents 
$4,351 a year. Promotions are at regular 
intervals up to and including the grade of 
Sanitary Engineer Director which corre 
sponds to full colonel at $8,551 a year. Re 
tirement pay at 64 is $4,950 a year. Full 
medical care, including disability retirement 
at three-fourths base pay, and 30 days 
annual leave with pay are provided. 

Each applicant will receive a physical ex 
amination by a medical officer of the Public 
Health Service, an oral academic and profes 
sional examination, and a written examina 
tion. 

Application forms and additional informa 
tion may be obtained from the Surgeon Gen 
eral, U.S. Public Health Service, Washing 
ton 25, D.C. Applications should be sub- 
mitted without delay. 


New Building Materials Tested 
by National Housing Agency 


HUNDREDS OF TESTS and analyses of new 
types of building materials, houses and con 
struction systems have been sponsored by 
the Technical Office of the National Hous 
ing Agency and the Office of the Housing Ex 
pediter to bring economy and efficiency to 
residential building. The tests range from 
the nail-holding ability of new materials to 
the evaluation of heating, condensation and 
livability characteristics of complete houses 

“The technical data obtained from this 
testing and development work. is mace 
available to the housing industry as rapidly 
as possible and many housing developers 
have thus been aided in producing better 
houses,”’ William V. Reed, director of the 
office, stated. 

“The testing work already done, and the 
other development products when com 
pleted, will add substantially to knowledge 
of construction techniques applicable to 
reducing costs of both conventionally built 
and prefabricated housing. Of course not 
all new materials that have come in to us 
have met required standards, but tests in 
many cases have indicated the direction 
further development should take. As a re 
sult, many of the tested materials are now 
making a sizable contribution to the home 
building industry—or wil] in the near fu 
ture,’’ he added. 
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N.G/NEARE'S 
Oar: 





R. Robinson Rowe, M. ASCE 


“You sHoutp have been at Phoenix," 
reported Professor Neare. ‘“‘We learned 
more about atomic energy from an erudite 
liar and screwball midget named Cornelius 
than was hidden between the lines of the 
Smyth report. I ran into Al E Dayde, 
too, and he showed me the Alack, Black 
and Clack tracts he had just surveyed. 
Since there are irrigation ditches along all 
lot lines in Phoenix, he had to set buoys for 
the corner monuments. Figuring the tract 
size wasn't hard after all, so I trust Joe 
has the answer.” 

“It was the problem I’ve been waiting 
for,”” admitted Joe Kerr. “Reduced to 
algebra, we must make xy a maximum with 
x < y < sin the equation: 


ry + xs + ys = 43,560 


“Except that the solution must be in 
integers, we could make x = y = s = 120.5, 
so it is likely that y is 120 or 121. Sol 
added y? to each side and factored like this: 


(x + y) (y + 2) = 43,560 + y’ 


to make x + y nearly equal to y + 2 
Trying y = 121, the best factors were 
143 X 407, making xy = 2,662. But y = 
120 yields the factors 230 K 252 and my 
answer, xy = 13,200 sq ft.” 

“That's pretty good for Joe,”’ said Cal 
Klater patronizingly. “It’s a pretty an 
swer, because the lots are 110 X 120, 
110 & 132 and 120 X 132 with areas in the 
ratios 10:11:12. But I can give Clack 


























a L 
Canal Street 
7 128 108 
BIS Alack Clack 
i 
o= 
3 8 Black 
Fig. 1. The shape of an acre. 


enuf room for a 2-car garage. I let the 3 
dimensions be x — a, x, and x + 6, where x, 
a and 6} are positive integers, x is near 120 
and a and 6 are small. Then Clack’s 
area is: 

A=x(x -—a)= 


1 
14,520 — 3 (2bx + ax — ab) 
Since eb is very small, maximum A depends 


70 


on minimum x(2) + a), so we should expect 
btobelessthana. Solving for x in 


x(x — a) + xix + b) + (x — aa) (x + 5b) = 
43,560 


1 f 
x= 3(¢ —b+ Vat+ ab + 6? + 130,680) 
Since the quantity under the radical must 
be a square, and probably the next square 
larger than 130,680 in order to make a and 5 
small, set 


a? + ab + b? = 364 
1 is 
a= 5 (—b+ V 1456-36") 


Then the smallest 6 making a rational is 
b = 2, whence a = 18,x = 126 and Clack’s 
tract is 108 K 126 = 13,608 sq ft.” 

“Bright you are,”’ exclaimed the Pro- 
fessor, “‘and for some who insist that the 
width of a lot is its frontage, here’s a sketch 
to satisfy them. Then I’m going to dodge 
any argument by introducing one of our 
Life Members as Guest Professor Eepe.”’ 

“Several years ago,"’ responded Professor 
Eepe, “‘my old friend Otto Drinkwater was 
told by his physician to cut his 4-finger 
nightcaps down to 2 fingers. Otto did but 
Otto was a sly one. He always drank 
from a conical toddy glass 4 in. high by 
3 in. in diameter at top and 2 in. at bottom, 
and his fingers averaged */, in. wide. He 
tipped the glass so that when he measured 2 
fingers on the high side, the low side was 
full to the lip, claiming that he doubled his 
2-finger dose to his 4-finger custom. What 
do you think?” 


[The Cal Klaters were Harold J. Welch, 
Robert W Woodbury and E P Goodrich, the 
latter also bing Guest Professor Eepe. Also 
acknowledged is a correct solution of the 
Friscoak Bridge problem from R E Philleo, 
delayed by the forwarding process. | 
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Action and Reaction Present 
Numerous Knotty Problems 


ANY ENGINEER who has had no trouble 
with action and reaction, keeping each in its 
proper place and not using the wrong one in 
his analysis, is wasting his time reading 
these paragraphs. They are being written 
to end once and for all the confusion that 
arises from the similarity, and also the dif- 
ference, between these two forces. Action 
and reaction are both equal and opposite. 
Even in the simple case of a rope being 
stretched it is often very difficult to tell 
whether it is the action or the reaction that 
breaks the rope. 

Consider the case of a 200-lb weight 
hung by means of a */,-in. rope. The force 
in the rope is clearly 200 Ib. This can be 
verified by inserting a spring scale in the 
rope. Since the area of the rope is 0.045sq 
in. the stress is 200/0.045 psi. If, however, 
a pull of 200 Ib is exerted on the upper end 
of the rope in an attempt to lift the weight, 
the force in the rope is 400 Ib (200 Ib at 
each end) and the stress is 8,889 psi; and 
this is too high for safety if the rope is of 
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Manila and abit old. Here asa check, : wo 
200-Ib scales should be inserted, so a. i 
record accurately the tension in the 5.n¢ 
These scales can be hooked in tandem « the 
center of the rope for convenience jn .). 
taining simultaneous readings. Ever the 
casual observer will quickly see that «ach 
scale reads 200 Ib, which, when added to. 
gether to get the total force in the rope 
checks the 400-Ib figure used in the ca), i. 
tions above. 

If, however, the rope is laid horizon:ally 
parallel to a meridian (any meridian) and 
subjected to a pull of 100 Ib at each end, the 
stress is clearly a tension of 200 Ib in the 
north-south direction as viewed from the 
west. Viewed from the east the problem js 
entirely different. The stress is in a south. 
north direction and therefore has a sign op. 
posite to that already found. The rope js 
clearly in compression. This is very rea. 
sonable since the solution of any problem 
depends upon the point of view. We have 
here an overgsimplification of the difference 
between the Occident and Orient, in their 
views of national problems. 

Again, if a rope has a 100-lb pull at each 
end and the two ends are tied together, the 
tension in the rope will double and redouble 
until something happens. To prove this 
experimentally requires a high degree of 
skill. Not only must one take care not to 
bend the rope when joining the ends and 
tying the knot (thus changing the direction 
of the stress) but he must also make sure 
that the knot does not slip or results of the 
experiment will be valueless and .inconclu- 
sive. 

The case of reversal of stresses (com- 
pression on one end and tension on the 
other end of a rod) is very interesting 
but seldom fully treated by writers on 
the subject. It occurs often in practice, 
as in the case of reinforcing bars in a 
continuous concrete beam over several sup- 
ports where there may be tension on one end 
of a section which varies to compression on 
the other. This problem can be solved by 
welding the two ends of the bar together 
while stressed. No further trouble will be 
experienced with that bar. I have never 
seen this done but feel sure it will work, theo- 
retically, if practical difficulties can be 
overcome. 

It is well known that a pulley is used to 
change the direction of the forces in a rope 
This is of great advantage in doing the fam- 
ous “Indian Rope Trick.” If the fakir 
weighs, say 95 Ib, all he has to do is to com- 
press the rope 100 Ib (by exerting a 50 Ib 
force on each end) then, by means of a clev- 
erly concealed pulley, change the direction 
of this compression to tension and climb up 
the rope, to the astonishment of those tour- 
ists who are not subscribers to this valued 
publication and readers of this learned ar- 
ticle. 

If any one has a clearer presentation of 
the relationship between action and reaction 
it is no more than his duty to send it in for 
the consideration of our readers and the 
advancement of the profession. 


“Though old the thought and oft ex- 
pressed 
“Tis his at last who says it best. 


“T’ll try my fortune with the rest.” 
LXXX Anne 
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PLANS ARE BEING PREPARED for 
iction of ‘“‘The Golden Eagle’’ bridge 
the Mississippi River a few miles 
f St. Louis, Mo. 

VER, COLO., has a $30,000,000 ex- 
ind improvement program for its 

ter system 
BUREAU OF RECLAMATION has 
r program of power-plant and trans- 
line construction in the Missouri 
ind other areas involving a total out 

lav of over $800,000,000. 
4 SURVEY OF ENGINEERING 
SCHOOLS in the United States and Canada 
that over 14% of the students are 
taking Civil Engineering 

SO FAR only '/i9 of 1% of the energy con- 
n uranium atoms has been utilized. 

SOME 238 WATER AND POWER PROJ- 

ECTS in the Columbia River Basin are in- 
in a plan prepared by the Bureau of 

Reclamation 

THE MAYOR OF SAN FRANCISCO has 
vended a bond issue of more than 

$57,000,000 to finance comprehensive plans 

tangling the city’s growing traffic 


THE HOTTEST FLAME known to man is 
which hydrogen burns in fluorine. 
nion produces temperatures of over 
leg 

CROPS GROWN on reclamation lands last 
year were worth $500,000,000 


ENGLAND, strikes are prohibited 
mg gas, electricity or water utility em 
ployees where such a strike would deprive a 
unity of these services 
THE UNITED STATES, through loans, 
lend-lease, surplus supplies and relief, in the 
two years has spent, or pledged itself 

d over $15,000,000,000 in support 
of civilians in foreign countries 
TODAY CANCER 
every minutes 
ESTIMATED AUTO PRODUCTION this 
year is 5,500,000 passenger cars and trucks 


KILLS one person 


DEBT IN THE UNITED STATES has 
en from $308 per person in 1939 to $1,851 
per person at present 
BEST ESTIMATES are that about 825,000 
mes may be begun in 1947 
ELVEN-MONTH-OLD STRIKE at 
halmers cost the workers an esti 
$20,000,000 and the employer an 
ted $65,000,000 
FIRST WATER SUPPLY systems of 
hleans were built in 1793 and con- 
of about 6 miles of piping made by 
red cypress logs and joining them end 
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New Publications 





Traffic Engineering. Because of the 
rapidly rising motor vehicle volume and the 
resultant increase in accidents and con- 
gestion, a revised and expanded edition of 
Traffic Engineering and the Police has been 
published by the National Conservation 
Bureau. Co-authored by Henry K. Evans, 
Assoc. M. ASCE, and Franklin M. Kreml, 
the 104-page book is designed to assist 
police departments in solving their growing 
traffic problems. The book, which sells 
for $2 a copy, may be obtained from the 
Association of Casualty & Surety Execu- 
tives, 60 John Street, New York 7, N.Y. 

Steel Products. Two more sections in 
the Steel Products Manual, which is being 
issued in installments by the American 
Iron and Steel Institute, are now available 
These are Section 6, covering “‘Carbon Steel 
Plates and Floor Plates,’’ and Section 15, 
entitled ‘“‘Hot Rolled Carbon Steel Wire 
Rods.”” Copies may be purchased from 
the American Iron and Steel Institute, 350 
Fifth Avenue, New York, N.Y., at a cost 
of 25 cents each postpaid 

Chicago. A graphic picture of the de 
velopment of Chicago in the past 14 years 
is presented in a 372-page, paper-bound 
volume, entitled Chicago’s Report to the 
People, 1933-1946. Of special interest in 





LARGEST JAW CRUSHER 





MOVABLE JAW of world’s largest 
overhead eccentric jaw crusher, 10 
ft 10 in. high and weighing 35,000 
lb, has hard-rock capacity of 210 
tons per hour at 3-in. discharge open- 
ing. Complete crusher stands 11 ft 
'/, in. high and weighs 84,000 lb. 
Producer is Lippman Engineering 
Works, Milwaukee, Wis.—for 
Charles Hoyt, Silverton (Ore.) 
construction contractor. 
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this story of the administration of Mayor 
Edward J. Kelly, M. ASCE, are the chapters 
covering the tremendous engineering proj 
ects carried to completion during the 
period 

Economic Development. 
of the Committee for Economic Develop 
ment (CED)—founded in 1942 by a small 
group of businessmen in an effort to avert 
serious postwar unemployment—are out 
lined in a bulletin entitled Freedom Has 
Its Price. Single copies of CED publica- 
tions may be obtained without cost from 
the offices of the organization at 285 Madi- 
son Avenue, New York 17, N.Y 

Vertical Displacements. Computation of 
vertical displacements in elastic foundations 
is made easier in a recently published 
bulletin (No. 367) of the Engineering 
Experiment Station of the University of 
Illinois. Copies of Bulletin 367 will be 
mailed free for a limited period, upon 
application to the Station at the University 
of Illinois, Urbana, Ill 
To provide an informa 
mathematical and 


The objectives 


Streamlining. 
tive manual of the 
graphical factors involved in streamlining, 
the Georgia Tech Engineering Experiment 
released a new bulletin 
by Joseph P. Vidosic, 


Station has 
Streamline Graphics 
associate professor of engineering drawing 
and mathematics. Inquiries should be 
addressed to the Georgia School of Tech 
nology, Atlanta, Ga 

Safety Standards. Approximately 200 
standards covering safety and industrial 
health are listed and briefly described in 
American Safety Standards, a recent cata 
logue of the American Standards Associa 
tion, 70 East 45th Street, New York 17, 
N.Y. The complete set of all the American 
Safety Standards sells for $30 

Water Hammer. The causes and cure 
of water hammer are outlined in a new 
six-page booklet, issued by the Wade 
Manufacturing Co. (makers of drains and 
plumbing specialties), Elgin, Ill 


Water Resources. A mimeographed re 
view of the water resources of the United 
States and Canada— issued by the U.S. 
Geological Survey in cooperation with the 
Dominion Water and Power Bureau—is 
available for the six-month period ending 
March 31, 1947, upon application to the 
Department of the Interior, Washington, 
D.C, 

Housing. More and better houses can 
be provided at lower cost by means of pre 
fabrication, large-scale building and site 
fabrication, according to a bulletin of the 
Twentieth Century Fund, entitled Building 
America’s Homes. The 12-page booklet 
may be obtained from the Twentieth Cen 
tury Fund, 330 West 42d Street, New York 
18, N.Y., at a cost of 5 cents 

Soil Mechanics. Definitions of soil com- 
ponents—issued as the Report of Com- 
mittee VII of the Civil Engineering Division 
of the American Society for Engineering 
Education—appear in the March 1947 
issue of the ASEE’s quarterly publication 
Inquiries concerning the report should be 
addressed to the chairman of Committee 
VII, Prof. Donald M. Burmister, Assoc 
M. ASCE, Columbia University, New 
York 27, N.Y. 























Railroads. Answers to many questions 
that are commonly asked about the Ameri- 
can railroads are given in convenient form 
in Quiz on Ratlroads and Railroading 
The sixth edition of this widely quoted 
booklet is now available without charge 
upon application to the Association of 
American Railroads, Transportation Build 
ing, Washington, D.C 

Timber Research. Research facilities 
for the lumber and wood-using industries 
users of wood are 
described in a new publication of the 
Timber Engineering Co., an affiliate of the 
National Lumber Manufacturers’ Associa 
tion. Inquiries are invited by the Director 
of Research, Timber Engineering Co., 1319 
Righteenth Street, N.W., Washington 6, 
D.C 

Safety in Machinery. An _ industrial 
data sheet, entitled “‘Concrete Mixers and 
Pavers,’ has been issued by the National 
Safety Council as a feature of its construc- 
tion-safety program. Reprints may be 
obtained from the National Safety Council, 
20 North Wacker Drive, Chicago 6, II 
The cost is 30 cents apiece for quantities 
up to nine; 20 cents apiece for quantities 
between 10 and 99; and 10 cents each in 
lots over 100. Members of the National 
Safety Council receive a 50 percent discount 

Concrete Research. 
reports of extensive researches being spon- 
sored by the Committee on Reinforced 
Concrete Research of the American Iron 
and Steel Institute is a paper on ‘‘Com- 
parative Bond Efficiency of Deformed 
Concrete Reinforcing Bars,”” by Arthur P. 
Clark, Assoc. M. ASCE. The paper has 
been issued as part of the December 1946 
number of the Journal of Research of the 
National Bureau of Standards. 

Industrial Directory. For the first time 
an Industrial Directory of Mexico is avail 
able. To facilitate its use in the United 
States, a special Spanish-English dictionary 
has been included in the 1,024 page volume 
The Directory sells for $20, and may be 
obtained from Publicaciones Rolland, S 
de R.L., Plaza de la Republica No. 6-407, 
Mexico D.F. 

Marine Borer Research 
of distributing accurate and up-to-date in 
formation on harbor conditions, the Port of 
New York Authority has authorized publi- 
cation of the 1946 Report of the Marine 
Borer Research Committee, New York 
Harbor. Dr. William F. Clapp, who is re 
sponsible for the analysis of data and prepa 
ration of the report, has an article on marine 
borer activity in the current issue. The re 
port may be obtained without cost from the 
Department of Port Development, Port of 
New York Authority, 111 Eighth Avenue, 
New York 11, N.Y 


ind other industrial 
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Systematic Development 
of Airports Is Urged 


STEPS TO PRODUCE orderly development 
of a national system of airports are pro- 
posed in a declaration adopted by the 
Chamber of Commerce of the United 
States at its annual meeting, April 28-May 
1. The need for systematic airport de- 
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velopment, the Chamber holds, justifies 
reasonable federal aid. It also urges that 
reasonable user charges be required at all 
publicly-owned airports and that as soon 
as practicable such airports be put on a self- 
sustaining basis 

The Chamber's declaration was based on 
a report of its Transportation Committee. 
While agreeing that the Federal Airport 
Act of 1946 lays the basis for federal partici- 
pation, the committee points out that it 
has become increasingly evident as the act 
is being put into effect that there has not 
been general realization of the magnitude 
and cost of a nationwide airport system 
and the limitations on federal funds likely 
to be available. It recommends closer 
restriction on the features of airport de- 
velopment for which federal funds may be 


used. 


+ 


Northwest Joint Conference 
Discusses Snow Forecasting 


WATER RESOURCES of the North Pacific 
Region and methods of forecasting seasonal 
supply by means of snow surveys were the 
subject of a three-day joint meeting held 
in Portland, Ore., April 21-23. The three 
organizations participating were: Columbia 
River Basin Water Forecast Committee, 
Western Snow Conference, and the Section 
of Hydrology, American Geophysical Union. 
J. C. Stevens, Past-President ASCE, gen- 
eral chairman of the Section of Hydrology, 
American Geophysical Union, presented a 
paper on “ Developments and Improvements 
in Hydrologic Instruments.”’ 

Other ASCE members who took part in 
the sessions include: George G. West, 
secretary, Section of Hydrology, American 
Geophysical Union; and Charles Bartholet, 
Merrill Bernard, John Bliss, George H. 
Canfield, George D. Clyde, George H. Ellis, 
D. K. Fuhriman, H. D. Hafterson, Clyde 
E. Houston, Arthur Johnson, J. E. Jones, 
C. C. McDonald, Fred Paget, R. L. Parshall, 
Kenneth N. Phillips, Forrest Rhodes, and 
Fred M. Veatch. 





Meetings and Conferences 





American Society of Mechanical Engi- 
neers. The engineer's responsibility in 
increasing national productivity will be the 
general theme of the semi-annual meeting 
of the American Society of Mechanical 
Engineers, to be held at the Hotel Stevens 
in Chicago, June 15-19. A general ar- 
rangements committee of Chicago members, 
headed by J. R. Michel, will be host to mem- 
bers who arrive early at a dinner at the 
Michigan Shores Club, Wilmette, Sunday 
evening. 


American Society for Testing Materials. 
More than 150 technical papers and re- 
ports by the country’s leading authorities 
in the field of materials are scheduled for 
presentation at the 50th annual meeting of 
the American Society for Testing Ma- 
terials, to be held at the Chalfonte-Haddon 
Hall Hotel in Atlantic City, June 16—20. 
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EW IN. 


INCREASED ECONOMIES in the build ing of 
small houses are expected as a result of . 
grant of $45,000 by the Office of Te hnical 
Services of the U.S. Department of Com. 
merce for research at the University of [yj. 
nois in methods of erecting industry engi. 
neered housing. The housing on which the 
research will be conducted has been de 
veloped jointly by the Producers’ Counc 
and the National Retail Lumber Dealers’ 
Association during the last 18 months 
Means of increasing building efficiency wij 
be determined by constructing six identica! 
houses in stitcession and devising means of 
eliminating waste motion and effort 


INCO (International Nickel Co., Ine.) js 
extending its fellowship awards in Canada 
Great Britain and the United States. For 
the past six years post-graduate scholar. 
ships have been given to students in three 
Canadian universities—Queen’s, Toronto 
and McGjll. Such cooperation has now been 
established with educational institutions jn 
Great Britain and the United States which 
offer courses in mining, metallurgy and en. 
gineering. In the United States 6 two-year 
fellowships will be awarded bi-annually over 
a period of 12 years. 


SEVERAL PIECES OF MODERN equipment 
have been purchased by the Department of 
Civil Engineering of Clemson College for 
use in courses devoted to the study of engi 
neering properties of soils and concrete. The 
new equipment includes a direct-shear ma 
chine, a tri-axial shear machine capable of 
applying loads in three different directions, 
California Bearing Ratio test equipment, a 
Casagrande consolidometer, and sonic test 
ing apparatus for the study of concrete 
properties—unique in that it does not de- 
stroy the specimen. 


IN THE FALL of 1947 the John N. Derschug 
Memorial Scholarship in Engineering wil 
be established at the College of Applied 
Science of Syracuse University. It is de 
signed to enable young men of potential sci- 
entific talent and aptitude to acquire such 
professional training as will fit them to take 
positions in which science, engineering, and 
leadership are of basic importance. The 
scholarships cover full tuition and expenses 
for complete courses in engineering gives 
during the regular academic year. Inquir- 
ies should be addressed to Dean Louis 
Mitchell, College of Applied Science, Syra 
cuse University, Syracuse, N.Y. 

TWo NEW DEGREES will be given by the 
School of Engineering of the University of 
Mississippi in connection with its mew com- 
prehensive program. The Bachelor of Sc- 
ence degree in general engineering, composed 
largely of basic engineering courses, bas 
been changed to a degree in Engineering Ad 
ministration. In addition, courses leading 
to the new degree of Bachelor of Science ™ 
Geological Engineering will be offered, tying 
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in with the location on the campus of the 
State Geclogical Survey and the office of 
the Groundwaters Division of the U.S. Geo- 
logical Survey, affiliated with the Depart 
ment of Geology 

Stevens Institute of Technology is 
building a fourth tank to test the stability 
of airplane-carrier models in a _ research 
program sponsored by the U.S. Navy. The 
Damage Control Research Laboratory will 
use the new tank in making ship stability 
studies for the Office of Naval Research, 
Devices Center, thus expanding 
described in the 


Special 
the research program 
March issue of Crvi ENGINEERING, page 
163. The new tank, 40 ft long, 7 ft wide 
and 4 ft deep, will be housed in a one-story 
addition to a present building. The tank 
will be unique in that it will be used to test 
the static stability of ships under various 
conditions of loading and flooding which 
may occur when a ship is damaged. Dam 
age-control research for the U.S. Navy was 
begun at Stevens more than two years ago, 
when Kamikaze attacks were causing great 
damage to American ships in the Pacific, 
especially to aircraft carriers 


A SYMPOSIUM ON FLUID MECHANICS will 
feature the advanced engineering courses of 
fered in the University of Michigan’s sum 
mer session, June 23 to August 16. The 
symposium will be conducted largely by two 
visiting teachers, Prof. Hunter Rouse, M 
ASCE, director of the Institute of Hydraulic 
Research, State University of Iowa, and 
Prof. Sydney Goldstein of the University 
of Manchester, England. Others partici 
pating will include Prof. Boris A. Bakhme- 
teff, Hon. M. ASCE, of Columbia University; 
Dr. Hugh L. Dryden, assistant director, 
Nationai Bureau of Standards; Prof. L. G 
Straub, M. ASCE, University of Minne 
sota; Prof. V. L. Streeter, M. ASCE, Illi 
nois Institute of Technology; Th. Von 
Karman, M. ASCE, California Institute of 
Technology; J]. E. Warnock, M. ASCE, 





U.S. Bureau of Reclamation; and, from the 
civil engineering staff, University of Michi- 
gan, Professors R. A. Dodge, M. ASCE, and 
E. F. Brater, Assoc. M. ASCE. Detailed 
information may be secured from the Secre- 
tary, Summer Session, University of Michi- 
gan, Ann Arbor, Mich 


YaLe Bureau or Hicuway TRAFFIC’S 
first reunion and seminar was attended by 
64 alumni from 15 states, the District of 
Columbia and Canada. The meeting was 
held in conjunction with the university's 
annual alumni gathering. Theodore M. 
Matson, director of the Bureau, reported 
that 37 percent of a total of 172 alumni 
attended, including representatives from 
each of the former classes of the Bureau. 
Nearly all those attending are employed by 
state, city and federal agencies; the others 
are actively engaged in highway traffic work 
in other fields. Technica! seminars covered: 
State-City Relationships in Traffic; Effec- 
tive Application of Engineering to Highway 
Traffic; and Future Developments in the 
Traffic Field. 


GRADUATE WORK in sanitary and public 
health engineering has been greatly ex- 
panded at the University of Missouri in re- 
cent years through the establishment of new 
courses, building of modern laboratories, and 
enlargement of the library. An undergrad- 
uate Sanitary Option in the Civil Engineer- 
ing Department has been developed and the 
graduate program has been approved by the 
U.S. Public Health Service as meeting its 
standards for training personnel with Social 
Security funds. The program—under the 
immediate direction of Prof. Lindon J. Mur- 
phy, ’ . ASCE, and Scott Johnson—bene- 
fits frosa the cooperation of the Missouri 
State Board of Health and the W. K. Kellogg 
Foundation of Michigan. For detailed in- 
formation address Harry A. Curtis, Dean, 
College of Engineering, University of 
Missouri, Columbia, Mo 


“Hie <5 


ait 
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STUDENT CENTER devoted to undergraduate activities, providing headquarters for student 
organizations, publications and social affairs, will be part of University Development Plan, 
long-term program for improvement of scholarly and physical facilities of Columbia Uni- 
versity, New York, N.Y. Program is to be realized as gifts from alumni and friends make con- 


struction possible. 
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Architects are Shreve, Lamb and Harmon. 
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NEWS OF 





Samuel Rollo Young has taken over the 
management of three railroads operating in 
and out of Atlanta, Ga. He is the new 
president and genera] 
manager of the At. 
lanta & West Point 
Railroad Co » and 
the Western Railway 
of Alabama, and gen- 
eral manager of the 
Georgia Railroad 
Mr. Young has been 
connected with the 
Atlanta & West Point 
Railroad and the 
Georgia Railroad 
since 1916. He was 
chief engineer for the roads from 1931 to 
1944, and since the latter year has been 
assistant general manager of the three 
railroads. 

Franklin Thomas, director of the Metro- 
politan Water District of Southern Cali- 
fornia, will represent the district on the 
six-member Colorado River Board ef Cali 
fornia—created to study the problems of 
the river, particularly as they affect the 
rights and interests of California. Mr 
Thomas is a former Director and Vice- 


President of the ASCE. 


Col. Albert B. Jones, who recently retired 
from the Army Corps of Engineers after 
28 years of service, will be in charge of the 
new office the Knappen Engineering Co 
is opening in Miami, Fla. 

George E. Solnar, Jr., is now manager 
of the Clay Brick Manufacturers’ Associa- 
tion, with offices in San Francisco. 


Samuel R. Young 


James B. Wells, professor of civil engi- 
neering at Stanford University, has been 
elected chairman of the Board of Public 
Works of the City of Palo Alto, Calif. 


Charles L. Wachter and Jed S. Foster 
have organized the New York consulting 
firm of Foster-Wachter, which will specialize 
in preparing designs and specifications for 
cableways and hoisting equipment. Mr 
Wachter, who was formerly associated with 
Mr. Foster in the Lidgerwood Manufactur 
ing Co., holds a number of patents for 
improvement in speed and efficiency of 
cableway installations 


S. S. Steinberg, dean of the college of 
engineering at the University of Maryland, 
has been elected an honorary member of 
the Society of Engineers of Colombia 
Colombia is one of several South and Central 
American countries that have similarly 
honored Dean Steinberg, who made a good 
will tour of Latin America for the Depart- 
ment of State. 


Carl L. Stetson, Jr., is now an assistan' 
civil engineer in the California State Div 
sion of Architecture, with headquarters in 
Sacramento. 
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Start of flame-cleaning opera- 
tion on Water tower structure 


a 


BEFORE — Close-up view shows conditions of 
paint-lift heavy rust and scale that were met. 


Q' ICKLY, easily and safely applied, the Airco flame cleaning 
process provides a clean, warm and dry surface conducive to a 
lasting paint job. The oxyacetylene flame cockles old paint, loosens 
rust and drives off hidden moisture . . . gives longer paint life to 
all kinds of steel structures. 

In planning new steel structures exposed to weather, prepare 
before you paint for economical maintenance. Flame clean all 
steel parts before applying the prime coat of protection. This 
method loosens the semi-tenacious mill scale. No dirt or moisture 
left to start corrosion. Reduces future maintenance costs to abso- 
lute minimum and gives longer life to the paint job. 

For further details write for folder ADG-1066B—“Flame Clean- 
ing and Dehydrating Old Steel Structures,” and folder ADG- 
1067A—“Flame Cleaning and Dehydrating New Steel Structures.” 
Address: Air Reduction, General Offices: 60 East 42nd Street, 
New York 17, N.Y. In Texas: Magnolia Airco Gas Products 
Company, Houston 1, Texas. Represented Internationally by 
Airco Export Corporation. 


aco) AiR REDUCTION 
a Offices in All Principal Cities 


Heodquarters for Oxygem Acetylene and Other Gases . . . Carbide . . . Gas Welding and 
cutting Apparatus and Supplies . . . Are Welders, Electrodes and Accessories 
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Preparing Steel for Painting 





AFTER — The finished job after flame clean- 
ing. A smooth, clean, dry surface ready for a 
lasting coat of paint. 


ADVANTAGES OF OXYACETYLENE 
FLAME CLEANING 


1, Provides a clean, warm and dry surface con- 
ducive to a lasting paint job. 


2 Easily used inside the shop or in the field 
because of the extreme portability of the 
apparatus. 


3. No special technical skill required. 


4. Saves time and money in steel structure 
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= a a gen 
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Maj. Gen. Thomas F. Farrell, chief 
engineer of the New York State Depart- 
ment of Public Werks 
and a veteran of both 
World Wars, will be 
come the new chair 
man of the New York 
City Housing Author 
ity on July 1. Except 
fora period of wartime 
service, General Far 
rell has been chief 
engineer of the state 
since 1930 During 
the war, he super 
vised the building of 
the Ledo Road in Burma and served under 
Maj. Gen. Leslie Groves in developing the 





T. F. Farrell 


itomic bomb 


Harry H. Hawley, associate professor of 
civil engineering at Ohio State University, 
has accepted a similar position at Union 
College, Schenectady, N.Y., and will 
begin his work there in September. During 
the war, Professor Hawley served as area 
engineer on the construction of the Alcan 
Highway and as Engineer officer of the 
117Sth Engineer Construction Group, in 
the South Pacific 


E. N. Hunting, president of the Pitts- 
burgh firm of Hunting, Davis & Dunnells, 
Inc., announces a change in the firm name 
to Hunting, Larsen & Dunnells, Inc 


Robert F. Ewald retired on April | after 
35 years on the engineering staff of the 
Aluminum Co. of America. Hydraulic 
engineer in the Pittsburgh office of the 
company since 1917, Mr. Ewald conducted 
investigations in connection with the Little 
rennessee projects and did notable pre 
liminary work on Fontana Dam 


Harold F. Hammond has resigned as 
Washington representative of the American 
lransit Association to become assistant 
manager of the Transportation and Com 
munication Department of the Chamber 
of Commerce of the United States. During 
the war, he served as transportation con 
sultant to the Office of Defense Trans 
porte*ron ind =the Norfolk, Va., Naval 
Oper.u‘iig Base 


C. G. Dandrow, vice-president and general 
iles manager of the Industrial Products 
Division of the Johns-Manville Corp., was 
recently inducted into the company’s 
Quarter Century Club, an organization 
honoring 25 years of active association with 
the company 


Harry W. Loving, until recently vice 
president of the J. A. Jones Construction 
Co. of Charlotte, N.C., has joined the 
Southeastern Construction Co., of Char- 
lotte, in a similar capacity. During the 
war, Mr. Loving was connected with the 
Office of the Chief of Engineers—first as 
chairman of the Construction Contract 
Board and, later, as chief of the Price 
Adjustment Branch 


Hawley S. Simpson, Philadelphia con 
sultant, has established a partnership with 
John F. Curtin, under the ‘firm name of 
Simpson & Curtin rhe firm will continue 
to maintain offices in Philadelphia, special- 
izing in transit labor relations, traffic, and 
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other management problems. Mr. Curtin 
was transportation engineer on the atomic 
bomb project at Oak Ridge, Tenn., before 
joining Mr. Simpson's firm in 1945 


Paul F. Keim, principal engineer for the 
Federal Power Commission, Washington, 
D.C., is in Liberia, West Africa, as con- 
sulting engineer for the Liberian Economic 
Mission, which is sponsored by the United 
States government. Mr. Keim was recently 
released from the Navy Civil Engineer 
Corps after five years of service. 


Daniel J. Brumley, retired chief engineer 
of the Chicago Terminal Improvements, 
Illinois Central Railroad, has been awarded 
honorary membership in the American 
Railway Engineering Association 


Jens P. Nielsen, previously designing 
engineer for the Chicago, Burlington & 
Quincy Railroad, Chicago, Ill, has been 
promoted to the position of assistant 
engineer of buildings 


E. B. Debler, director of Region 7 of the 
Bureau of Reclamation, is retiring after 
many years of government service. Mr 
Debler has been on the staff of the Bureau 
since 1918—for the past three years as 
director of the newly established Region 7. 
Another ASCE member, Harold D. Com- 
stock, has retired after more than 40 years 
with the Bureau. Mr. Comstock’s most 
recent assignment was as director of 
Region 6 


Edward Braddock has been appointed 
park engineer for Minneapolis, Minn. He 
was formerly project planner for the Minne- 
apolis Planning Commission. 


J. August Rau, chief engineer of the 
Allison Steel Manufacturing Co., Phoenix, 
Ariz., recently received a War Department 
citation for his wartime service as head of 
the engineering department of the 40-ton 
M-3 pneumatic floating bridge. Other 
ASCE members on the engineering staff of 
the company are George E. Wilbur, Walter 
E. Riley, A. V. McEowen, Franklin J. 
Foltz, and Ralph A. Watson. 





J. AUGUST RAU RECEIVES WAR DE- 
PARTMENT CITATION from Col. Hugh M. 
Arnold, commander, Yuma Army Engineer 
Board. Reading left to right: Mr. Rau; 
George W. Howard, chief civilian engineer 
of Army Engineers Test Branch at Yuma; 
and Colonel Arnold. 





Charles B. Spencer, New York en, eer 
and contractor, was elected presic, of 
the Moles, New \ ork 
society of tunne| ang 
heavy constri: tion 
men, at the a: nual 
meeting of the or van 
ization on M 7 
He is vice-president 
of Spencer, W! te & 
Prentis, speciali.ts jn 
underpinning and 
foundation vork 
During the war, hj 
firm was engaged in 
Charles B. Spencer the construction of 
roads in Persia, airfields in the Bahamas, 
and huge drydocks for the U.S. Navy yards 


Newton A. K. Bugbee, civil engineer of 
Trenton, N.J., was recently awarded an 
honorary life membership in the Engineers 
Club of Trenton. One of the organizers 
of the Club, Mr. Bugbee served as its third 
president in 1916. He is one of five engi- 
neers who have been thus honored by the 
Club since it was founded. 


Herbert Davidson, consulting engineer 
of Larchmont, N.Y., will command the 
149th Composite Group, Organized Reserve, 
the Bronx. Colonel Davidson holds a 
number of decorations for his overseas 
service during the war, including the 
Bronze Star Medal and the Army Com- 
mendation Ribbon. As district engineer 
with the 14th Air Force in China, he was 
prominent in the construction of air fields 
and Air Force facilities. 


Edwin A. Thornquist--with Everett D. 
Witte and Sherman A. Smith—has formed 
a partnership for the practice of engineering 
and architecture, under the firm name of 
Thornquist, Witte & Smith. Headquarters 
of the firm wili be Burlington, Iowa. Mr 
Thornquist was formerly with the Stanley 
Engineering Co. of Muscatine, lowa 


James Logan, chief engineer of the 
Santaniello Construction Co., Jersey City, 
N.J., has been elected first vice-president of 
the New Jersey Society of Professional 
Engineers. 


Henry F. Stubbs has opened a consulting 
office in San Antonio, Tex. In addition to 
doing consulting work for the petroleum 
companies, he has been appointed vice- 
president of the Ambursen Engineering 
Corp., of New York, with regional offic 
in Houston, Tex. Projects under design 
in Ambursen’s Houston office include the 
Whitney Dam and powerhouse on the 
Brazos River for the Army Corps of Engi 
neers. Mr. Stubbs recently returned to 
the United States from South America 
where he was chief civil engineer for th 
Socony Vacuum Oil Co. of Venezuela and 
Colombia. 


John C. Gist was recently elected vice 
president of the contracting firm of A 
Teichert & Son, Inc., Sacramento, Calif 
Connected with the firm since 1940, Mr 
Gist has served as project manager on the 
construction of a number of war projects, 
including the Sacramento Signal Depot 
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© Engineered from the ground up for precision 
operation, the Austin-Western Tandem Roller 
with its— 
Variable Weight 
Smooth Power 
More Visibility 
More Clearance 


Rigid Box Frame 
Hydraulic Steer 
Less Overhang 


Convenient Single or Dual Controls 


meets all specifications for high-type surfaces... 
performs in a manner that satisfies the most ex- 
acting engineer. 

The Austin-Western Line also includes 3- 


Wheeled Rollers. Catalogs yours for the asking. 
AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS 


BUILDERS OF 


Austin 


S/NCE 
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Henry K. Evans, director of the traffic 
engineering division of the National Con 
servation Bureau, 
was elected president 
of the New York Sec 
tion of the Institute 
of Traffic Engineers 
at the annual meet- 
ing of the group. Mr 
Evans is editor of 
Trafic Engineering 
Magazine, official 
organ of the Institute, 
> and author of several 
books and articles on 
safety and traffic con- 
trol. His most recent book, Trafic Engi 
neering and the Police, is reviewed in the 

New Publications” department of this issue. 





Henry K. Evans 


Ernest R. Brooks has been appointed 
urveyor and regulator in charge of the 
Fourth Survey District, in the Philadelphia 
Bureau of Engineering, Surveys and Zoning 


Frederick R. Storrer recently resigned as 
city engineer of Dearborn, Mich., after 22 
years in the service of the city. He has 
opened a consulting civil engineering office 
in Dearborn, and his practice will include 
city and regional planning 


L. H. Nishkian and his son, B. L. Nish- 
kian, have formed a consulting engineering 
partnership, with headquarters in San 
Francisco. During the war, Mr. B. L 
Nishkian served in the Navy Civil Engineer 
Corps 

Robert K. Sawyer has been appointed 
director of the Bureau of Municipal Re 
search, Philadelphia, Pa 


Rex Reed was recently transferred from 
the Washington, D.C., office of the U.S 
Bureau of Reclamation to Amarillo, Tex., 
where he will be regional planning engineer. 


Percy M. Othus has been appointed 
special assistant to the U.S. District Engi 
neer at Portland, Ore., where he will be in 
charge of the design and construction of 
flood control facilities for the Willamette 
Valley basin. Mr. Othus recently returned 
from China, where he was on a special as 
signment as executive engineer for the 
Yellow River consulting board 


Robert E. Tobin is now district engineer 
for the Portland Cement Association at 
Spokane, Wash. Mr. Tobin was pre 
viously professor of civil engineering at 
Gonzaga University, Spokane 


John L. Franzen has resigned as city 
manager of Oregon City, Ore., to become 
city manager of Salem, Ore 


Francis J. Laverty, until lately chief of 
the sewage treatment section in the Bureau 
of Sewage Disposal, New York City De 
partment of Public Works, has accepted 
the position of superintendent of public 


works for Ithaca, N.Y 


Richard B. Dunbar has been made 
manager of the Fort Worth, Tex., Chapter 
of the Associated General Contractors of 
America, with offices in Fort Worth 
During the war, Mr. Dunbar served as a 
colonel in the Army Corps of Engineers, 
and is now a major general in the National 
Guard in command of the 49th Armored 
Division 
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Tim de Jong, who was recently released 
from the Navy Civil Engineer Corps, 
has been reappointed to his prewar post of 
county engineer for Clatsop County, 
Oregon, with headquarters at Astoria. 


Frederik N. Cronholm has gone abroad 
to make a study of land and water resources 
in the Neat East for the Morrison-Knudsen 
Co., by which he is temporarily employed 
while on leave of absence from the U.S 
Engineer Office at Salt Lake City, Utah. 





Ray Lester Allin (M.'39) consulting 
engineer of San Francisco, Calif., died on 
March 14. Mr. Allin, who was 59, was 
for many years on the engineering staff of 
the State of California. He had been 
regional engineer on water resources investi- 
gations for the state, and from 1923 to 1938 
was hydraulic engineer in charge of the 
design and construction of the Hetch Hetchy 
Project. Later Mr. Allin was hydraulic 
engineer for the Marin Municipal Water 
District in charge of the enlargement of 
Alpine Dam. In his consulting work, he 
specialized in investigations of stresses in 
dams 

William Milnes Austin (M. '34) former 
principal highway engineer for the Public 
Roads Administration, died at his home in 
Charlottesville, Va., on April 27, at the age 
of 61. Mr. Austin was with the PRA from 
1920 until his retirement in 1944. During 
this period he supervised the construction 
of a number of national park highways, 
including the Skyline Drive in Shenandoah 
National Park, Virginia. He also was 
principal highway engineer on the con- 
struction of the Central-American section 
of the Pan-American Highway, and located 
the Trans-Isthmian Highway in the Canal 
Zone 

Ray Elnathan Ballinger (Assoc. M. '25) 
civil engineer for the Los Angeles Bureau 
of Power and Light, Los Angeles, Calif., 
died on February 11, at the age of 54 
Mr. Ballinger had spent his entire career 
in public utility work, having been with the 
Pacific Telephone and Telegraph Co., in 
San Francisco, and the Midway Gas Co., 
in Los Angeles. From 1919 on, he was 
with the Los Angeles Bureau of Power and 
Light 

Asa Carrington Barrow (Assoc. M. '31) 
for the past two years an engineer in the 
bridge designing division of the Kentucky 
Highway Department, died in Lexington, 
Ky., on March 30. Mr. Barrow, who was 
70, divided his time between engineering 
and farming. From 1927 to 1938 he was 
on the civil engineering staff at Alabama 
Polytechnic Institute, and during the recent 
war was engaged on several emergency 
construction jobs in Kentucky. 


John Taylor Chambers (M. '44) president 
of the Lewis-Chambers Construction Co., 
New Orleans, La., was fatally stricken on 
April 27 in Birmingham, Ala., where he 


had gone on a business trip. He was 42 
Mr. Chambers had been assistant engi: ocr 
on the construction of the New Orleins 
water purification plant and, as a partner 
in the Chambers-Morris Co., designed 
buildings for Tulane and Loyola univers 
ties. In 1928 he became president ot the 
Lewis-Chambers Co., which has done 
extensive levee work in Louisiana and built 
18 miles of the All-American Cana! jp 
California. 


Oliver Dean Dales (M. '14) retired chief 
engineer of the Buffalo, Niagara & Eastern 
Power Corp., died in Clearwater, Fla, on 
March 27. His home was in Niagara Falls, 
N.Y. Mr. Dales, who was 72, had devoted 
his whole career to the power industry 
From 1912 to 1929, he was engineer ip 
charge of construction for the Niagara Falls 
Power Corp., building hydroelectric stations 
on the American side of the river. Ip 
1929 he became engineer of construction 
for the Buffalo, Niagara & Eastern Power 
Corp., and from 1934 until his retirement in 
1945 was chief engineer. 


Ward Arnold Detwiler (M. '25) president 
of the Bryant & Detwiler Co., Detroit, 
Mich., died in June 1946, according to 
word just received by the Society. He 
was 65. From 1902 to 1905, Mr. Detwiler 
was with the Whitehead & Kales Iron 
Works, of Detroit, and in 1906 became a 
member of the firm of Bryant & Detwiler 
Since 1909 he had been president of the 
firm, which specializes in general contracting 
and heavy construction. 


Richard Griffith Develin (M. '()7) retired 
engineer of Morristown, N.J., died there on 
March 24, at the age of 80. Mr. Develin 
spent his entire career with the Penn- 
sylvania Railroad—for many years as 
assistant engineer, wih headquarters in 
Philadelphia. He reiirved i1 1934. 


Orville Lamont Eltinge (M. '21) engineer 
of sewer design for the Sanitary District 
of Chicago, Chicagc Ill, died there on 
April 15, at the age of 62. Mr. Eltinge had 
been with the Sanitary District for almost 
30 years—for 21 years in the post of engi- 
neer of sewer design During this period 
he was responsible for the development of 
a number of the District's larger inter- 
cepting sewer projects. Earlier in_ his 
career he had been engaged on the con- 
struction of the New York State Barge 
Canal and, during the first World War 
was a lieutenant in the Army Corps of 
Engineers. 


Harry Darwin Knowlton (Assoc. M. 3% 
of Lakewood, Ohio, died on March 19 
Mr. Knowlton, who was 52, was on the 
engineering staff of the City of Akron, 
Ohio, from 1915 to 1922. From the latter 
year to 1928, he was vice-president and 
general manager of the Alger & Knowlton 
Co., of Cleveland, and from 1928 to 1933 
he was with the Van Sweringen Co., of 
Cleveland. Later he was president of the 
Valuation Service Co., of Lakewood, and 
associate regional coordinator in the Divi- 
sion of Defense Housing Coordination, 
Washington, D.C. He was the author of 
numerous articles on real estate. 
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STACKS, BREECHINGS 
BOILER CASINGS 


+ 
SPECIAL TANKS 
+ 
DREDGES, DREDGE PARTS 
* 


HEAVY BENT PLATE 
FABRICATION 


7 

STEEL METAL PRODUCTS 
* 

KITCHEN AND MARINE 

GALLEY CONSTRUCTION 
* 


HEAVY MACHINE 
CONSTRUCTION 


. 


FLOATING STRUCTURES 
AND CAISSONS 


* 
FLOAT BRIDGES 
* 


HEAVY FABRICATED 
ASSEMBLIES FOR EXPORT 


om 
SPECIAL STRUCTURAL STEEL 








Let ‘*Federal’’ experience . . . long famed 
in shipbuilding and ship repairs . . . work 
for you in another important field: mis- 
cellaneous steel fabrication. 

Specialized steel construction has been 
i leading ‘‘ Federal’ activity for years. 
Our wide experience, gained through 
nundreds of varied jobs, is your assur- 
nce of complete and speedy satisfaction. 


(\ 365) 
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T.R. Agg, Former ASCE 
Officer, Dies at Age of 68 


NEWS OF THE DEATH of Thomas R. Agg, 
dean emeritus of engineering at lowa 
state Colle ze in Arne :, low i, on May 

will come as a shock to members of the 
which he erved 


Lirector from District 


Society long and inde 


fatigably He Via 





Thomas R. Agg 


1878-1947 


16 for the period, 1938 to 1940, and Vice 
President from Zone III in 1943 and 1944 
During his term as Director, he served as 
member and chairman of the Committee 





on Publications 

Dean Agg, who was 68, received the 
B.S. degree from lIowa State College in 
1905 and the C.E. degree in 1914 He 
taught at the University of Illinois from 
1905 to 1908, and from the latter year to 
1913 was on the engineering staff of the 
Illinois Highway Department 

In the fall of 1913 he joined the civil 
engineering faculty at lowa State College, 
becoming a full professor of civil engineer 
ing two years later In 1931 he was named 
issistant dean of the division, and in 1932 
became dean and director of the Engineering 
Experiment Station there He retired on 
July 1, 
three years beyond the customary age limit 
for re‘irement because of heavy wartime 
chedules at the colleg 

In 1936 Dean Agg received the George 
S. Bartlett Award for outstanding service 


1946, having remained at his post 


in hichway ngineering instruction and 
research He was author of Construction 

Roads and Pavements and joint author, 
with ASCE Past-President Anson Marston, 


of Enzineering Valuation He also wrote 


many research reports, published as Engi 
neering Experiment Station bulletins, and 
general engineering papers that have 
ippeared in Society and other engineering 


public itions 
> 


Michael Augustin Fouhy (M. '26) chief 
draftsman at the U.S. Naval Air Station, 
Floyd Bennett Field, Brooklyn, N.Y., 
died in that city on April 25. Mr. Fouhy, 
who was 61, had worked as a structural 
designer for several New York firms and, 
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it one time, had a consulting practice in 
New York. For the past 15 years he had 
been in the Public Works Department of 
the Navy and had worked at Pearl Harbor, 
the Boston Navy Yard, and the Naval Air 
Station at Floyd Bennett Field. He held 
two patents on building and bridge designs 


John Ignatius Loyola Hogan (M. °31) 
civil engineer for the San Marco Construc 
tion Corp., White Plains, N.Y., died at 
his home there on March 27. His age was 
64. From 1915 to 1928, Mr. Hogan was 
an engineer for the Bradley Contracting 
Co., and from 1928 to 1938 chief engineer 
for the Triest Contracting Corp., of New 
York City, on subway construction in 
Queens. From the latter year until 1943, 
he had an engineering and contracting prac 
tice in New York under the name of Hogan 
& Berman 


Magnus Lawrence Hydle (Assoc. M 
14) construction engineer for the Con 
solidated-Vultee Aircraft Corp., San Diego, 
Calif., died on January 29. Mr. Hydle, 
who was 61, was born and educated in 
Norway. Coming to this country in 1906, 
he was with the Northern Pacific Railway 
Co. for ten years. Later he was engaged 
on highway work in Oregon and California 
from 1929 to 1942 as Junior highway engi- 
neer for the California Division of High- 
ways. In the latter year he became struc 
tural engineer for the Consolidated-Vultee 
Corp. 


Robert Lee McCormick (M. '25) of Brazil, 
Ind., died at a hospital in Terre Haute, 
Ind., on April 10, at the age of 80. Mr. 
McCormick spent his whole career at 
Rose Polytechnic Institute, having gone 
there as an instructor in civil engineering 
in 1891. He was promoted through the 
various grades, and from 1923 until his 
retirement in 1938 was professor of civil 
and architectural engineering. Mr. Mc 
Cormick also had a part-time consulting 
practice in civil and mining engineering 

Harold Edmund Miller (Assoc. M. ‘16) 
of Cranston, R.I., died at his home there 
recently He was 63. From 1907 to 1913 
Mr. Miller was assistant engineer for the 
Rhode Island State Board of Public Roads 
From 1914 on he was with the Southern 
New England Railroad Corp., serving as 
the organization's specialist in contract law 


Burdett Moody (M. '01) retired engineer 
of Los Angeles, Calif., died in September 
1946. Mr. Moody, who was 80, spent his 
early career in mining engineering practice 
in Los Angeles, and from 1915 until his 
retirement in 1943 was business agent for 
the Los Angeles Bureau of Power and 
Light 


William Canon Muldrow (Assoc. M. '21) 
engineer, U.S. Corps of Engineers, Port 
land, .Ore., died recently. He was 64 
Mr. Muldrow had been chief engineer of 
the Interocean Barge and Transportation 
Co., Seattle, Wash., and manager of the 
Columbia Irrigation District at Kenne 
wick, Wash From 1934 to 1944, he was 
engineer-manager of the Sunnyside Irriga 
tion District at Benton City, Wash. Mr 
Muldrow had written on irrigation engineer 
ing and construction subjects for ASCE 
ind other publications 


Former ASCE Director 
C. G. Dunnells Is Dead 


THE MANY FRIENDS of former ASC} 
Director Clifford G. Dunnells, Pittsh 
consultant, will be grieved to hear of 
death in that city on April 15. He w 
Born in Pittsburgh, Mr. Dunnells 
educated at the Western Universit if 





Clifford G. Dunnells 
1875-1947 


Pennsylvania (now the University of 
Pittsburgh) and Lehigh University. His 
first work was with the Pittsburgh Bridg 
Co., and when that firm was taken over 
by the American Bridge Co. in 1900 hb 
remained as assistant designing engineer 

In 1910 Mr. Dunnells joined the faculty 
of the Carnegie Institute of Technology 
There he organized a department of build 
ing construction, said to be the first of 
its kind to be established in any America: 
college. Mr. Dunnells was named associat 
professor and head of the new department 
at the time of its founding, and in 191% 
was made a full professor. He becam 
professor of civil engineering in 1933, whe 
that department absorbed building « 
struction subjects at Carnegie. He retir 
in 1943. 

In addition to his teaching work, Mr 
Dunnells also practiced structural engi 
neering for a number of years, having formed 
a partnership in 1926 with E, N. Hunting 
M. ASCE. Some of the most important 
commercial and industrial buildings im th 
Pittsburgh area were designed and built 
by this firm (now Hunting, Larsen & 
Dunnells) 

Long interested in civic affairs, Mr 
Dunnells served as a member of the Building 
Code Committee of the City of Pittsburg! 
from 1923 to 1926. Later he was chairm 
of committees preparing welding and re! 
forced concrete ordinances for the city 

A full member of the ASCE since |Y 
Mr. Dunnells was elected by the Boar 
Direction to fill a vacancy in its men 
ship in 1939. In 1940 he began a regu! 
three-year term as Director. Whilk 
the Board, he was a member and chain 
of the Committee on Publications. M’ 
Dunnells also took an active part in tl 
affairs of the Pittsburgh Section, whic! 
served as president from 1935 to 190 


June 1947 © CIVIL ENGINEERING (Vol. p. 366 





He 
Se 


Faster 
Sewer 
made 
easier 
pipe t 
length 
install 
Lower 
its low 
Trans 


ally hi 





sity 

ty Hi 
h Bridg 
cel 
1900 


igineer 


faculty 


hnology 

of build 
first 

\ meric 


issociat 


artmenit 










YES... and it has many 
other advantages, too! 





(SHV... that TRANSHTE Sewer Pipe 


2 really goes in fast! 


Here are five important reasons why Transite 


Sewer Pipe helps reduce sewage disposal costs: 


Faster Installation. Because Transite 
Sewer Pipe is light in weight and 
made in long 13-foot lengths, it is 
easier to handle...easier to lay this 
pipe to line and grade. And longer 
lengths mean fewer joints... faster 


installation. 


Lower Excavation Costs. Because of 
its low friction coefficient (n=.010), 
lransite Sewer Pipe has an unusu- 
ally high flow capacity. Thus, flatter 


grades, with correspondingly lower 
excavation Costs, are often possible. 
Use of Smaller Diameter Pipe. Instead 
of using flatter grades, designers 
sometimes take advantage of 
Transite’s high flow capacity by se- 
lecting smaller diameter pipe. 

Reduced Treatment Costs. Transite 
Sewer Pipe joints combine tightness 
with flexibility and so guard against 
infiltration. Tighter joints cut the 
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load at the disposal plant... help 
reduce treatment costs. 


Smaller Treatment Plants. Because 
Transite minimizes infiltration, 
plant capacity is more efficiently 
used. Where new plants are being 
designed, substantial savings in the 
initial cost of construction and 
equipment often may be effected. 


Get full details by writing for the 
Transite Sewer Pipe bro- 


chure. Address Johns- TMA 
Manville, Box 290, New JM 


York 16, New York. 


Johns-Manville TRANSITE SEWER PIPE 
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Edward John Landor (M. ‘SS8) retired 
engineer of Canton, Ohio, died in September 
1946, at the age of 91, according to word 
just received at Society Headquarters 
Mr. Landor began a long career as a bridge 
designer and builder in 1876, when he went 
to Canton as bridge engineer for the 
Wrought Iron Bridge Co. He left the firm 
in 1900 for brief engagements with the 
American Bridge Co. and the Dominion 
Bridge Co., and then established his own 
bridge and construction practice in Canton 
Before his retirement in 1932, he built a 
number of bridges across the Muskingum 
River, including the famous Y-bridge across 
the Muskingum and Tuscarawa rivers at 
Zanesville 


Frank Thompson Oakley (M. '(0) engi- 
neer of San Francisco, Calif., died in Seattle, 
Wash., on October 31, 1946. He was 83 
Early in his career, Mr. Oakley served as 
issistant engineer of Toledo, Ohio; as 
chief engineer on the construction of the 
Toledo & Western Railway; and as bridge 
engineer for the Northwestern Pacific 
Railway. From 1914 to 1921 he was senior 
structural engineer on railway valuation 
for the Pacific district of the Interstate 
Commerce Commission, and from 1924 
to 1929 division engineer for the East Bay 
Municipal Utility District. Until 1940 he 
maintained a consulting practice in San 


Francisco. 


William Ward Bernard Rhodes (Assoc 
M. '45) of Sharon Hill, Pa., died on April 
14, at the age of 54. Mr. Rhodes had held 
engineering positions with A. Bentley & 
Sons, of Toledo, Ohio, and E. B. Badger & 
Sons Co., of Boston, Mass., and from 1933 
to 1941 was engineer for Lucas County, 
Ohio. More recently he was assistant engi- 
neer for the Boston engineering and con- 
tracting firm of Stone & Webster 


Julian Richmond (M. ‘19) chairman of 
the board of the Potdevin Machine Co., 
Brooklyn, N.Y., died in a_ hospital in 
Yonkers, N.Y., on April 12, at the age of 
66. Mr. Richmond's first work was as a 
civil engineer for the City of New York 
on the construction of the first inter 
borough subway. Later, he was with the 
New York Board of Water Supply, leaving 
to enter the Navy at the outbreak of the 
first World War. He had been connected 
with the Potdevin Co. since 1919-—-for many 
years as president 


John Ormond Riddel (M. '36) consulting 
engineer for the British government and 
director of the Trinidad Hydraulic Depart 
ment, Port of Spain, Trinidad, died in 
April 1944, according to word just received 
by the Society. He was 57. Born and 
educated in Scotland, Mr. Riddel spent his 
early career on the construction of harbor, 
railway, and water supply projects for 
various British firms. In 1928 he was 
connected with Ulen & Co. in the planning 
and development of its large railway and 
harbor construction program in Persia. 
From 1929 to 1933, he was director of water 
and sewerage in the Bahamas, and in the 
latter year became resident engineer for 
the Trinidad government 
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Joshua Stewart Sawyer (M. '30) manager 
of the asphalt department of the Shell Oil 
Co., New York City, died on April 6. Mr. 
Sawyer, who was 64, 
was also a director 
and vice-president of 
the Asphalt Institute. 
Mr. Sawyer first en- 
gaged in railroad and 
mining and, then, in 
highway construction 
work—as division 
engineer for the 
Oregon State High- 
way Commission. In 
1929 he left the Com- 
mission to form an 





J. S. Sawyer 
asphalt department for the Shell Oil Co. on 
the Pacific Coast, coming East in 1932 to ac- 
complish a similar organization job for Shell 


in New York. He had been manager of 
the department, in charge of sales promotion 
and marketing, since the latter date. 


Homer Reed Stanford (M. ‘01) rear 
admiral, CEC, U.S.N. (retired), died at 
Bethesda, Md., on April 7, at the age of 81. 
Commissioned an officer in the Navy Civil 
Engineer Corps in 1898, Admiral Stanford 
was in charge of the design and construction 
of numerous shore installations for the 
Navy, including drydocks, quay wall, radio 
and air stations, and hospitals. He was 
chief of the Bureau of Yards and Docks 
from 1912 to 1916, and retired from active 
duty in 1929. Admiral Stanford was 
author of a history of the Potomac River, 
and in 1917 won the Society’s James Laurie 
Prize for a paper on the Pearl Harbor 
drydock 


Armen Haigouni Tashjian (M. ‘41) con- 
sulting engineer for the Union Metal Manu- 
facturing Co., Canton, Ohio, died in that 
city on April 3. He was 66. A native of 
Armenia, Mr. Tashjian was educated at 
M.I.T., and later taught there. From 
1912 to 1939 he was with the Cleveland 
architectural firm of Walker & Weeks— 
after 1920 as engineer member of the firm. 
Since 1939 he had been consultant for the 
Union Metal Co. on pile foundation prob- 
lems 


Robert Raymond Tway (Assoc. M. '23) 
division engineer for the Oklahema State 


Highway Department, Oklahoma City, 
Okla., died on August 21, 1946, according 
to word just received at Society Head 


quarters. Mr. Tway, who was 56, had 
been in the highway department since 1925. 
Prior to that he had taught at the Oklahoma 
State School of Mines, and from 1917 to 
1922 was county engineer for Okmulgee 
County, Oklahoma 
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Modern Structures Promote 
Development of North Africa 


(Continued from page 34) 
tains near Algiers—have been put 
in operation. Some hydro plants 
are under construction and others 
are in the blueprint stage. All of 
these plants are more or less inter- 


June 1947 


connected and nearly all hydro proj. 
ects serve irrigation purposes [py 
Algeria a number of small plants | yj} 
along the irrigation channels generate 
energy used mostly for pumping 
stations. 
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Four Earthfill Dams Create 

Horsetooth Reservoir, Colo. 

(Continued from page 27) 

tooth Dam will discharge 400 cfs 
with a water surface at El. 5,300 
and will have a discharge capacity of 
2,500 cfs with a full reservoir. Dis. 
charges will be limited to 1,500 efs, 
the capacity of the canal. The out- 
let will be formed by a concrete con- 
duit located in a deep cut under the 
center of the dam, The upper 44 
ft will be formed by a single circular 
tube of concrete 8'/, ft in diameter 
with side walls 2 ft thick. The 
lower 476 ft of the conduit will be of 
twin horseshoe construction with each 
horseshoe 10 ft in diameter. Six- 
foot-diameter steel penstocks will 
be placed in each horseshoe section 
The two parts of the conduit are sep 
arated by a gate chamber housing 
two 5 X 5-ft high-pressure slide 
gates. These gates are for emer 
gency use only or for times when 
repairs are made to the penstocks or 
valves at the downstream end. The 
intake to the outlet works is pro- 
tected by a trashrack about 50 it 
long and 9'/, ft high. At the lower 
end of the outlet conduit there is a 
valve house containing two 72.n 
hollow jet valves for the precise con 
trol of the reservoir discharge. Be 
low the valve house a stilling basin 
nearly 200 ft long is provided to re- 
duce the turbulence and high veloc- 
ity of the discharge from the valves 
sufficiently to prevent erosion to the 
canal directly below. 


Tunnel Construction Adopted 
There are some inherent advan- 
tages to having an auxiliary outlet 
through one of the canyon dams 0 
preference to constructing a long 
side-hill canal to supply water to the 
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area east to the reservoir. Prefer- 
ence was given at various times to 
different locations of such an outlet. 
The most recent work has been cen- 
tered at the Soldier Canyon location. 
A conduit discharging between 40 
and SO cfs was specified for construc- 
tion, part of which would be a 5-ft-dia 
circular conduit and part would be a 
6-ft-dia horseshoe conduit. 

However, further studies indicated 
advantages to tunnel construction. 
The plan adopted requires a 5-ft-dia, 
circular-section, pressure-reinforced 
tunnel upstream from the dam axis 
and a 6-ft horseshoe section down- 
stream. A gate chamber separates 
the two parts. The intake, valve 
house, and other features follow con- 
ventional design practices. 
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Tests Assure Warning of 
Marine Borer Attacks 


(Continued from page 41) 
activity or growth of associated 
organisms and also provides a con- 
tinuing record as the basis for re- 
search. The maintaining 
the test boards has been borne 
wholly by the owners or lessees of 
the harbor properties. 

Results of the analyses of these 
boards are, in turn, compared with 
the results from about 900 test 
blocks received by the laboratory 
every month from various coastal 


cost of 


points in North, Central and South 
America and in the Pacific Ocean. 
Data are also received from similar 
research on marine borer activity 
that is being carried on in other 
countries, including England, 
France, Sweden and Australia. 

The test board is composed of re- 
movable untreated pine blocks of 
convenient size for shipment to the 
laboratory. The board is hung from 
above by a rope or chain, approxi- 
mately 2 ft above the mud line, and 
must be weighted to eliminate 
excessive movement caused by tides 
or currents. : 

A series of numbered blocks and 
one unnumbered block are provided 
on each test board. Each month, 
the unnumbered block and one of the 
numbered series are removed and sent 
to the laboratory, and new blocks 
are substituted. On the unnumbered 
block are the organisms that have 
attached themselves during the previ- 
ous month. The numbered block, 
removed in consecutive order, con- 
tains all the organisms that have 
lodged on it during the preceding 8 
months. If the test board is kept 
up to date, the numbered block will 
contain a complete record from the 
time when a block of the same num- 
ber was forwarded, eight months 
before. 

Two types of standard test boards 
are used: (1) A plank to which 





1 X 4 X 6-in. blocks are fast: »eq 
(2) a metal pipe or bar, with || x 
12 X I-in. blocks (Fig. 1). \\ here 
borer attacks are particularly s: vere. 
the 2-in. plank holding the blocks 
sometimes is destroyed in a brief 
time, requiring the use of the : neta) 
type of support. 

On arrival at the laboratory the 
test blocks are catalogued. Records 
are kept of the test-board location. 
dates of submergence and removal. 
and date of receipt at the labora 


tory. Fouling organisms present 
on the surface of each block ar 
listed and identified. Particular 


care is taken to record the number 
of organisms, as well as the size and 
rate of their growth on the basis of 
previous monthly findings. Rar 
or unusual specimens and organisms 
of questionable identity are re- 
moved, labeled, catalogued and pre 
served for future study. 

When the study of fouling organ 
isms is completed, the test block is 
opened up to determine the extent of 
any marine borer activity and the 
species. Size, rate of growth, breed 
ing seasons and other data ar 
determined from comparativ: 
monthly records. Specimens of wood 
revealing an unusual or severe attack 
are catalogued, labeled and retained 
at the laboratory in an exhibit of 
every known form of marine borer 
destruction. 
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Anp THE Mountains Witt Move The Story of 
the Building of the Panama Canal By Miles P 
Du Val Stanford University Press, Stanford 
University (Calif 1947. 374 pp., illus., 9 X 6 
in., cloth, $5 Begun while the author was 
captain of the port of the Pacific terminal of the 
Canal, this book is second in a proposed trilogy 
It covers three phases of the exciting history of 
the building of the Canal the building of the 
Panama Railroad 1849-1855 the “Great 
French Effort 1879-1889; and completion of 
the Canal by the United States, 1904-1914 

Apreiien ENGINEERING M®&CHANICS By A. Jensen, 
McGraw-Hill Book Co., New York and London, 
1947 416 pp.. diagrs., tables, 9'/4 X 6 in., 
cloth, $3 This book is intended to provide a 
text that meets the minimum requirements of the 
usual college course, but needs only an under- 
standing of high-school mathematics Mathe 
matical manipulations have been replaced in 
large part by basic scientific reasoning from the 
physical concepts The book is divided into the 
customary two sections —statics and dynamics 
with a logical gradation from the elementary to 
the more involved concepts in each case 
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CONVEYORS AND Cranes. By William H. Atherton. 
Pitman Publishing Corp., New York and Chi- 
cago, 1947. 357 pp., illus., tables, diagrs., 8'/: 
x 5'/e in., cloth, $5. This amply illustrated 
volume constitutes a valuable reference work on 
the design and application of conveying machin- 
ery and cranes. The machinery covered in 
cludes continuous elevators, stackers, skip hoists, 
transporters, and electric telphers 

Course or Retnrorcep Concrete Desicn. By 
T. J. Bray Chapman & Hall, London, England, 
1946. 316 pp., plus 25 charts and graphs, diagrs., 
10'/, X 6*/<in., cloth, 25s. Brief consideration is 
given in the early chapters to concrete materials, 
mixes, etc., as introduction to the design infor- 
mation which constitutes the main subject mat- 
ter. Chapters on loads, stresses, reinforcement, 
and the various basic components of reinforced 
concrete structures precede the material dealing 
with specific types of structures, such as founda- 
tions, walls, tanks, towers, arches, etc. Various 
special topics——-such as concrete roads and sur- 
faces, bearing pressures, and the characteristics 
of aggregates——are included in the appendix. 

Tue Hrwassee Project. U.S. Government Print- 
ing Office, Washington, D.C., 1945. 367 pp., 
illus., tables, diagrs., charts, 9X6 in., cloth, $1.25 
apply to the Superintendent of Documents, 
Washington, D.C.). Published by the Tennessee 
Valley Authority as Technical Report No. 5, the 
present volume describes the planning, design, 
construction, and initial operations of the Hiwas- 
see Dam and Reservoir. It covers preliminary 
investigations for the project; dam and power- 
house design; access routes to the dam site; 
construction methods, including construction 
plant and river diversion; relocation and adjust- 
ments made necessary by creation of the reser- 
voir; and a complete summary of costs 

HYDRAULIC ME&ASUREMENTS, 2 ed By H. Addi- 
son. John Wiley & Sons, New York, 1946. 327 
pp., illus., diagrs., charts, tables, 8/1 X 5'/:in., 
cloth, $5. This manual for engineers is an ampli- 
fication of the last chapter of the author's Text- 
book of Applied Hydraulics. Wholly practical in 
treatment, the book covers the measurement of 
both open channel flow and flow in pipes and con- 
duits. It deals with liquids only, omitting any 
discussion of gas metering. The final chapter 
covers indicating, recording, and integrating 
instruments. There is a bibliography 
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MECHANICS OF MATERIALS, 2 ed. By P. G. Laur 
son and W. J. Cox. John Wiley & Sons, New 
York; Chapman & Hall, London, 1947. 422 py 
ilius., diagrs., charts, tables, 8'/2X 5'/s in., cloth 
$4. With the needs of the student in mind, this 
text presents a full treatment of the fundamenta 
required for a minimum course Additions 
chapters on the more advanced aspects of bean 
and column analysis, stresses and deflection: 
loaded connections, etc., are included to provid 
fuller coverage for those who wish it. The phys 
cal behavior of stressed bodies has been emphe 
sized throughout as well as the mathematica 
expression of this behavior. More than 6 
graded problems are provided. 

PorTLAND CEMENT TecHNOoLocy. By J. C. Witt 
Chemical Publishing Co., Brooklyn, N.Y., 1%! 
518 pp., illus. diagrs., charts, maps, tables, 8/«» 
5'/sin., cloth, $10, The manufacture of portland 
cement is dealt with comprehensively from the 
selection of the raw materials to the analysis 
and testing of the finished product. The neces 
sary processes are discussed in detail, including 
the mechanical equipment, power and fuel re 
quirements, output and cost figures, storing anc 
shipping. Three chapters are devoted to con 
crete materials and concrete technology 
broadly classified 30-page bibliography  % 
pended. 

PRINCIPLES AND Practice oF Surveytne, Vol. - 
Higher Surveying, 6 ed. By C. B. Breed and © 
L. Hosmer. John Wiley & Sons, New York 
Chapman & Hall, London, 1947. 674 pp illus 
diagrs., charts, tables, 7!/2X 4'/: in., cloth, be 
The five sections of this standard work have bees 
generally revised to conform to current practic 
Part I deals with survey control, astronomical ob 
servations, leveling practice; Part I1, with tope 
graphical surveying by the stadia and plane table 
methods, with discussion of the relation of ge 
ogy to topography; Part III, with ground, aer# 
and stereo-photogrammetry; Part IV, with hy. 
drographic surveying and stream gaging, # 
Part V, with constructing and finishing ™4p* 
Effectively illustrated, the volume also conta 
some 30 pages of tabular data in addition to the 
included with the text. Methods for the adjust 
ment of triangulations and level circuits are 4? 
pended 
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(Continued on page 104) 
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H-Section Welded Truss 
Has Wide Adaptability 


By J.K. GANNETT, Vice President and 
Director of Engineering and Research 
The Austin Company 
Cleveland, Ohio 


SHE standard H-section welded 
‘| russ designed by The Austin 
any greatly simplifies the de- 

ing of one-story industrial build- 

; and effects many economies in 


construction. 


The truss, using H-Sections with 
webs in a vertical plane and with 
ynections made by direct fillet 

is without the use of gusset 

s, is shop-fabricated in standard 

0, 70 and 80-foot lengths. It is 
eadily adaptable to different load- 
zs by simply changing the weights 


the beams used for the various 
embers. The depths need not be 
inged, thus standard jigs are used 
r economical fabrication. Fig. 1 
ws one of the trusses being finish- 


rhe top chord is a wide flange 
that can carry purlins at a 

iiety of spacings without regard 
anel points, and is also adaptable 

» continuous uniform loading. The 
bottom chord can carry loads at any 
nt and can be used as a monorail. 
See Fig. 2. Thus the truss is adapt- 
to a wide variety of loading 


inds and factory arrangements 


which ordinarily require specially- 
designed trusses. 


Economical Fabrication 
Fabrication is quite economical 
because it has been reduced to three 
simple operations: cutting the mem- 
bers to length, assembly and welding. 


Since the truss members are abut- 
ting instead of lapping, it is important 
that they be cut to exact length and 
angle. A large friction saw is satis- 
factory for cutting the chord mem- 
bers, while an abrasive saw is used 
to cut web members to the exact 
angle required. 


For assembly, the members are 
simply “laid in place” in the hori- 
zontal jig. Jigs greatly reduce pro- 
duction costs and insure that the 
webs of all members are placed in 
precisely the same plane. Monorail 
hoists are used to place the chords, 
but the short web members are 
usually so light that two men can 
quickly place them by hand. 


After the truss is tack welded, it is 
removed from the jig and stood on 
its bottom chord, being held at the 
top by monorail hoists. The bottom 
chord joints are then finish welded 
as shown in Fig. 1. Then the truss is 
turned upside down and all top 
chord joints welded. This procedure 


permits 100% down-welding. 





Fig. 1. Finish-welding diagona ana vertica web members to bottom chord of an H-truss. 
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All of the welds are fillets, ranging 
from 4%” to %”", depending on the 
size of the truss and the location. A 
50-foot truss requires a total of 41 
lineal feet of fillet welds. 


No Cut Edges Exposed 


The fillets are run completely 
around the members at their end 
connections. Thus all cut edges are 
covered and only the original rolled 
surfaces are exposed, which increases 
resistance to corrosion and simplifies 
painting and maintenance. 











Fig. 2. How bottom chord can be used to support 


various loads and serve as monorail. 


This fabrication procedure exem- 
plifies the economy and simplicity 
obtainable in structures of good 
welded design. There is no punching, 
coping or chipping; no templates are 
needed; all welding is the simplest 
possible—horizontal fillet welding; 
and, except for the end connection, 
every pound of steel is in a truss mem- 
ber—there is no detail material such 
as gusset plates, fillers or stiffeners. 


This truss has been thoroughly 
tested and has been—or is being— 
incorporated in Austin buildings, 
from coast-to-coast with an aggre- 
gate floor space of over three million 


square feet. 


New developments in welded de- 
sign are thoroughly described in 
“Studies in Structural Arc Welding,” 
available free to engineers. Write 
The Lincoln Electric Company 
Dept., 273 Cleveland 1, Ohio. 
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® Many brilliant projects have been started with a K & E Slide Rule and the back 
of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 


own hand and brain, and their partners in creating. 





For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 


have been partners in creating the greatness of America, in making possible 





of our nationwide railway system, giant airports, fine radios for nearly every home 


. .. SO universally is K & E equipment used, it is self-evident that every engineering 


project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own ‘engineering 

Direct partners’? 
In slide rules especially, you will find K & E precision invaluable. For it not 
only brings you a slide rule that is a joy to 
use, but it adds to your confidence in making 


; | > rt ne rs , nm cred tr n G every calculation. You will find Don Herold’s 


booklet, “How To Choose A Slide Rule”, 


amusing and very helpful. Write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 
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PERSONNEL SERV! CE. INC. 


NEW YORK CHICAGO . e SAN FRANCISCO 
8 W. 40th ST. 211 W. WACKER DR. 100 yoann AVE. 57 POST ST. 











engineering work. Some experience necessary 
Three-year contracts. Salary, $4,200-§4. 800" 





ministration in suburbs of New York City; 3 years 
in Navy Seabees. Desire position with local gov- 


Men Available 











Betmatror; M. ASCE; graduate civil engi- ernment in engineering or public works. Prefer year. Location, South America. W-8602 

meer; 17 years apuhare & general administra East Coast. Available in June. C-373 

ties im construction wor ~preparing complete Civm ENGIngeR with at least 5 years’ pi 

estimates for bidding, contracts, performance piast 

bonds, shop drawings, and design for industrial Crvm Enorvesr; Jun. ASCE; 25; B.C.E., eS ee Suilding a 

buildings, hotels, schools, residences, and heavy 1943; former CM 2/c and Ensign in Civil Engi- veyors, equipment foundations, ete, for “n 

feundation work. Prefer New York City or neer Corps, U.S.N 1 year with CAA on airport br aed manufacturer. Salary $4,000 a a, 

vicinity. C-369 layout and construction; 32 months with con- Location New York Metropolitan hows 
struction Battalion on earthworks, road and run- : 2° : 





Crvm Bworneer; graduate; 24; interested in way construction, and building construction; 
10 months as P-2 with CAA as field engineer for 
























working for progressive firm in this or any Latin su 
- PERINTENDENT OF CONSTRUCTION OR Pro 
— ouuaety Spee Spanish Se and York Gay. Cc — Prefer viciakty of New BCT ENGINEER to take charge of construction « 
‘ortuguese vatlane August. ‘ large industrial gas, oil, or chemical plants 
Salary, wea gene a year. Headquarters 
Civin Enorneer, M — Bi en ow Civm Ewnoinemer: Assoc. M. ASCE; 39; Ohio. 74D(a) 
oer +A Sg nerey = a tural « on - o ~= -- married; licensed P.E . 16 years’ experience, 
agg ane A open any oe oma am ‘N es supervision, planning, administration, coustruc- STRUCTURAL ENGINEER, young, with some ex- 
ae ag valle ale os or aoa — = aww tion, maintenance; flood control, highways, perience in truss fabrication as well as building 
ork Metropolitan Area. C-37 public works, airports, cantonments; investiga- construction. Should be able to do detail draft- 
; ; tions, reports, specifications; soils, asphalt, and ing, take-off, and estimating work from plans, for 
Bwotnese; Jun. ASCE; civil; age 30; Tau cement concrete technologist. Work level under steel plant. Location, Tennessee ’-8690 
Beta Pi; 10 years’ diversified experience. Seek- resident engineer not considered. California or 
img Opportunity for administrative or supervisory Oregon location Would consider responsible 
position. Proficient in project management foreign assignment. Available on 20 days notice Civm Enoinesr, 28-35, graduate, with some 
estimating, planning, designing, cost analysis *_375-474-A-8 fabeicated in pone — “Suen 
purchasing, dealing with clients, contractors, and abrica structura: $s ary ,500- : 
government agencies preparing reports and cor $s. ares a year. Location, New York, N.Y 
x en and performing related functions Positions Available . 
ENGINEERS. (a) Squad Leader, with 8 to 15 
Crvm EBEworrerr; Assoc. M. ASCE; graduate; Crvm Enorneers, preferably single with years’ experience, for general grading plans, high- 





knowledge of Spanish, but married men with 
experience will be considered, for surveying of field 





licensed engineer; age 38; 12 years’ experience 


im municipal engineering and public works ad- (Continued om page 90) 















































(RRA AAA eaaaananannannanannnant 
, ' | »> 
7 ‘ > 
} CONSOLIDATED STEEL | | § 
> ‘ 7 
| INSTRUCTORS | CORPORATION | { TEACHING | 
‘ ‘ : 
LOS ANGELES 
} «WANTED | POSITIONS 
, > 
Several instructors in Needs 
Draftsman - Detailers = , 
Civil Engineering } aS Rae | } nstructors, Professors o | 
wad f | ¢ All Ranks, Lecturers, | 
are required for , Experienced in Structural Steel gs e i 
, Fabrication of Buildings, : and Teaching Assistants } 
Academic Session Bridges, etc. a: in Civil, } 
. : . a ] 
‘ in Plate Steel Fabrication of 8 Electrical 

1947-48. { or in Fiate | § ectrical, 
Pressure Boilers and Tanks, etc. pis : 
. 
| = Salaries approximately , se 
Top Pay Permanent } Mechanical Engineering | 
> , { 
$200.00 per month. 
, 7 
, 

} Aonly we } CONSOLIDATED STEEL | Alb teense | 
Dean of Applied Science | CORPORATION Department of NRE 
The University of Personne! Department ' University of California, 
British Columbia P. O. Box 6880 East Los Angeles Berkeley 4, California 
Vancouver, B.C. , Branch 
‘ Los Angeles 22, Calif 
: eS ee Ss 

















June 1947 CIVIL ENGINEERING 




























ARE YOUR FORM COSTS HIGH? 
Save... with UNI-FORMS 


ie te i ae 


ee 


a emia 


Window bexes 

nailed directly 

Projecting Ties 
ready to re- 
ceive closure 


to forms 


forms 
Reinforcing 
steel is easily 


placed. 
Ancher slot 


nailed directly 


to forms 


ONE SIDE OF 
WALL COMPLETELY 
ERECTED, LINED 
AND BRACED Stock length 


4 S liner materials 
—no cutting 
E ‘3 required 


» 


, ALIGNMENT 
ONLY THE UNI-FORM SYSTEM OF 5 AND BRACING 


WALL FORM CONSTRUCTION HAS REQUIRED ON 
ALL THESE ADVANTAGES: ; Mf SIDE ONLY! 


Structural strength of a steel form PLUS a much 

desired nailing surface. 

Faster erection—easier stripping—because UNI- 

FORM Ties quickly and easily tie and lock UNI- 

FORMS into a tight, rigid form. 

Requires one side alignment and bracing—saves 

25 to 50% time, material and money. 

One side of the form is erected—box-outs, window 

boxes, conduit, ducts, etc., nailed directly to the 

panels. 

Special forming requirements — brick ledges, pi- : 

lasters, offsets, etc., are quickly and easily handled - . prone yo ed 

without “special” materials. $-tede een 

The lowest material and labor cost of any other " FORM Tie 
—, method of forming for concrete 

construction. 


~ , rate ll 


The UNI-FORM System of Wall Form Construction 
is saving building time and costs on 
every type of concrete construction: 


HOUSING * SCHOOLS * HOSPITALS * FACTORIES 
THEATRES * STADIA * SEWER & WATER SYSTEMS 
TREATMENT AND DISPOSAL PLANTS 


Concrete Forms - Form Ties + Brick Ties + Reinforcing Steel Supports and Building Specialties 
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Send for catalogs 
descriptive of the 
latest foundation 


types and methods 





SPENCER, WHITE & PRENTIS, INC. 
10 EAST 40th ST. NEW YORK 16, N. Y. 























WATER SUPPLY DESIGN PROBLEMS 


Principles of the Horizontal Infiltration Collector. 


AN ANNOUNCEMENT 


Possibly you may recall having seen a series of advertisements 
in this space under the ‘‘Water Supply Design Problems” heading. 
This announces a new series which will describe Aorizontal 
infiltration collectors in detail. The new series will also discuss 
the scientific principles which enable the Aorizontal collector 
to operate efficiently in shallow water bearing formations, to 
recharge depleted aquifers, to avoid screen encrustation, and 
to produce water whose temperature varies through a pre- 


determined range. 


Our last series of advertisements described horizontal collectors 
as they have been observed in operation. This new series will 
give the design principles and will point to additional applica- 
tions in the field of engineering. 


Your correspondence is invited concerning any of the points 
raised in this new series. 


RANNEY METHOD WATER SUPPLIES, INC. 


63 S. High St., Columbus, Ohio 
Water Supply Engineers & Contractors 








Engineering Societies Personne! Service 


(Continued from page &8 


way and street layout and design, and ge 
vertical-horizontal control plans. (5) 7 
graphical Draftsman who has had about 3 ; 
years’ experience in map work, general gr 
plans, highway and street layout and design 
general vertical-horizontal contro! plans 
tion, New York, N.Y. W-8860 


StructuraAt ENGiIneer with some expe 
in field and design of structural steel and 
struction. Must report single status. Salory 
$6,000-$7,200 a year, plus living expenses 
cation, Philippine Islands. W-8875 


ASSISTANT CONSTRUCTION SUPERINTEND» wy 
for sinking a condenser well through sand. cia, 
and gravel. Method to be used build wal! 
above ground on a steel cutting edge and sink i: by 
excavating the interior and under the cutting 
edge. Salary, $6,000-$8,000 a year. Location 
Ohio. W-8930 


INSTRUCTOR, ASSISTANT PROFESSOR, OR Asso. 
CIATE Proressors (2) of civil engineering One 
with training through a M.S. degree in field of 
sanitation, the other with training through » 
M.S. degree in structural engineering. Rank and 
salary will depend upon qualifications. Salaries 
$3,000-$4,500 a year. Location, northern New 
Jersey. W-8943 

Civi. ENGINEERS, young, for field work on ip 
dustrial building. Salaries, $3,120 a year Lo 
cations, southeastern and northeastern New 
Jersey. W-8955 


PLANT LAYouT AND CONSTRUCTION ENGINERR 
architectural, mechanical or civil graduate, with 
4 years’ experience in planning, designing, and 
preparing drawings and specifications for building 
and construction rearrangements, maintenance 
and facilities installations for similar work 
Salary, $4,300 a year. Location, Indiana 
W-8970C 


Frecp Enorneer, 30-35, civil graduate, with 5 
or 10 years’ experience in either design or con 
struction of concrete, to work with engincers 
architects, contractors, and concrete products 
men on the improvement and extension of uses of 
concrete. Location, Colorado. W-8982CD 


Orrice ENorineer, 30-36, engineering graduate 
with experience in the alteration and maintenance 
of commercial buildings to lay out mechanical and 
electrical equipment, including air conditioning 
and ventilation, preparation of estimates, etc 
Must be good office correspondent. Salary 
$4,000-$5,000 a year Location, New York 
N.Y. W-9006 


Crvi Enctneers. (a) Chief Engineer with 5 
to 10 years’ experience on wharves, docks, and 
waterfront structures. Salary, $8,400 a year 
(6) Field Engineers, under 50, for similar work as 
described above. Salary, $5,400 a year less $50 
a month for maintenance. One-year contract 
Location, Monrovia, Liberia. W-9034 


INSTRUCTORS in civil engineering a) Two for 
surveying (lecture and field work) 6) Two for 
statics and dynamics. (c) One for resistance of 
materials (theory). (d) One for resistance of 
materials (laboratory). Salaries, $2,400-$4,000 
Positions start September 1, 1947. Location 


New York, N.Y W-9038 


Civic ENGINgER, graduate, with a few years 
experience in building construction. Should 
have sufficient ambition and courage to take on 
responsibilities. Permanent with good oppor 
tunity for advancement with smal! construction 
firm. Salary to start, $3,120 a year. Location 
central Massachusetts. W-9043 


— 





This placement service is available to 
| members of the Four Founder Societies. 
| If placed as a result of these listings, the 
| applicant agrees to pay a fee at rates 

listed by the service. These rates- 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
| ment of fees applies to registrants who 
| advertise in these columns. All — 
| ghould be addressed to the key numbers 
| indicated and mailed to the New York 
| Office. Please enclose six cents in post- 
age to cover cost of and return of 
application. A weekly bulletin of engi- 
neering positions open is available to mem- 
bers at a subscription of $3.50 per quarter 
| or $12 per annum, payable in advance 
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INS 


WAI 


SCH 


MOL 





The Things we BUILD, FABRICATE and 
. ERECT to make every community 


SEM OFFICE BUILDINGS 


samme INSTITUTIONS 


ning, and 


foe WAREHOUSES 
See SCHOOLS 


MODERN PLANTS 


ree 
Seem BRIDGES 
fe wee 
heme POWER PLANTS 
ee 
= So DOCKS 

. 


* e¢e<« 6 


ene STEELPERMITS STREAMLINING FORT PITT BRIDGE WORKS 


Member American Institute of Stee! Construction 


. CONSTRUCTION WITH SAFETY, General Offices, Pittsburgh, Pa. ... Plant at Canonsburg, Pa. 
ENDURANCE AND ECONOMY NEW YORK, N.Y., 441 Lexington te ‘Guoumaee. OHIO, Huntington Benk Building 


NEERING CLEVELAND, OHIO, Bulkley Building DETROIT, MICHIGAN, New Center Building 
PHILADELPHIA, PA., Commercial Trust Building 




















. MIsceLLA, THeopore Paut (Jun.) (Age 3) De * 
signing Engr., Sanderson & Porter, Engrs 


SHIELD SHEET STEEL PILING 3» 


MutLerR Tarses, CarLos Lorenzo (Age 37) 
in Chg. of Urbanization, Las Acacias, Cig \ CA 


* 
AGAINST CORROSION WITH © )'cicU'Riectensh' oS 
cas, Venezuela. 


Nactecaat, Gerrit Paut (Age 39) Bridg: De 





signer, Atchison, Topeka, & Sant 2 
GENUINE ENAMEL es, fi 7 4 
Nystrom, Paut Goprrey (Jun.) (Age 20 Civ 


Engr. (private practice), Fayetteville, N.C 





Ramey, Joun Kimprovoen (Jun.) (A 3 . 
Engr., Oxford, Miss oe 4) Cy 


Rives, James Aten (Age 32) Asst. Prof. o/ Sas 


Eng., Virginia Polytechnic Inst., Blacksbur,y Va 


Rostson, Joun Aonew (Age 41) with M 
Baker, Jr., Rochester, Pa. ~ ao 

SCHLENKER, Pau. Dorwarp (Jun.) (Age 35) D 

: _ > of 
Utilities, U.S. War Dept., German ? 
New York City » 

SHEETS, FRANK THomas, Jr. (Jun.) (Age 31) 
Plant Engr., Southwestern Portland Cement Co. 
Osborn, Ohio. 

SHELFORD, Joun (Jun.) (Age 33) Structural & 
National Housing Agency, Office of Housing Es 
piditer, Eng. Div., Washington, D.C 

Stwik, Francis Joun (Jun.) (Age 31) Senior De 
signer, Ebasco Services Inc., New York City 

Stacey, Jossen Freas, Jr. (Age 40) Ciy Engr 
(Design Div.), E. I. du Pont de Nemours & Co 
Inc., Wilmington, Del. 

Stron, Cararces Kirk (Age 49) The Chester Engrs 
Pittsburgh, Pa 

TayLtor, Epwarp Horsroox (Jun.) (Age 35 
Asst. Prof. of Eng., Univ. of California. Los 
Angeles, Calif 

THompson Homer Ferptnanp (Age 40) Graduate 
student, and Instructor in Drawing Dept., Mis. 
souri School of Mines and Metallurgy, Rolla, Mo 











ry 
W hen soil conditions indicate the pres- application can be arranged for through Trey, Ropert Francis (Age 32) Asst. Structural 
ence of acids, stray currents, sea water, our Contract Department so that the Beer Structural Design Dept., TVA, Knosville 

p : eno 
or other corrosive influences, sheet steel work will be done under the most Vacente, Georcs ANTHONY (Jun.) (Age 35 
piling should be given a protective favorable conditions and at the most Constr. Engr. Calnaught Constr. Corporation 
sheath of genuine Bitumastic enamel convenient point. symm y= — 

a E 2 ; Wanke, Irvin Ropert (Jun.) (Age 32) Structural 
before it is driven. For further information, address the home —— —— : ae V, Quinton Engrs., Ltd 
Piling that has received a thick seamless office or any of the offices listed below. Paar i,” ~Aroo 
ee : ; Woopowarp, RicHarp Josspn, Jr. (Age 39) Grad 
coat of genuine Bitumastic enamel will uate student, Teaching Asst. and Lecturer in 
be protected from corrosion for an 4 Civ. Eng., Univ. of California: also with Office of 
indefinite period. The adhesion of the IF IT’S YOUR JOB—to defend Bldg. Inspector, Vallejo, Calif 

. ‘ , , 
coating to the steel i erfect that metal, masoary oF concrete surfaces . ‘es neu A Ww ke v et 
> steel is so pertec at even . . . . g rith / '. Earl, C ; ’ran- 
P against untimely deterioration, a. Calif ae, 
the heavy impact of the pile driving we'll mail you regularly a bulleti posal tyr 
y a Dulletin Zevnicx, Ernest Wriitam (Jun.) (Age 30) A 
hammer will not shatter : : : ; : " +4 ar 
the ename! or devoted to the selection and appli- ciate Engr., Office Eng. Div., The Panama Cans! 
break its bond with the steel. ; ' Balboa Heights, Canal Zone 
cation of Bitumastic coal tar base 
The product suggested is Bitumastic products. Address Wailes Dove- APPLYING FOR JUNIOR 
0-B, an enamel with a coal tar base, Hermiston, Westfield, N. J. ' . ‘acti 
rT 4 - . ° Borpev, Epmunpo (Age 27) Projecting Engr 
naturally resistant to corrosion. Proper Empresa Nacional de Electricidad, Santiago 











Chile 
Brett, Joun Epwarp (Age 27) Cons. Engr 
Montreal (28), P.Q., Canada 


WAILES DOVE-HERMISTON CORPOR PWate). | Dappas, Epwarp Nizar (Age 24) Graduate stu 


dent, Lehigh Univ., Bethlehem, Pa 
WESTFIELD, NEW JERSEY | Denney, J. C. (Age 26) Civ. Engr., 
| Refining Co., Stratton Dist., Kingsville, Tex ze 
Hatiockx, Donatp Nicwoison (Age 24) Student - 
Graduate School of Eng., Harvard Univ.; ad 
dress Reedley, Calif 
Krrecuer, Freperick Jonn (Age 22) Structural 


Humble ou & [Aluminun 


A SUBSIDIARY OF KOPPERS COMPANY, INC. 





New York 4 + Philadelphia 8 + Cleveland 14 + Chicago 3 + Houston 2 Designer and Draftsman, Seelye, Stevenson & 
Tulsa 3 * Miami 36 + San Francisco 10 + Los Angeles 1 Value, New York City. ‘ 
Montcomery, Witi1am Stack (Age 27) Asst 


a —_—_—_— 2 — Engr. for a general contractor, Dallas, Tex 
Ortoteva, Ricwarp (Age 30) Designer, E. B 
Badger & Sons Co., Boston, Mass. 
Potacco, Jorce (Age 25) Asst Chf. Engr., Housing 





Applications for Admission or Transfer Jenks, Downtnc BLanp (Jun.) (Age 31) Train Dept., Sao Paulo Tramway, Light & Power Co 
master, Great Northern Railway, Minneapolis Ltd., Sao Paulo, Brazil. 

Conmtsnued from page 50 Minn Ramirez, Rene Octavio (Age 24) Asst. Archt 

Jones, Raten WiiiiaM (Age 43) Asst. Prof., Univ Municipal Housing Authority, also Archt and 

Guemeus Gecece Epwin (Jun Age 34) Engr of Delaware, Newark, Del Constr. Engr. (private practice), San Juan 
with Ronald B. Bro Rutherford. N : 

nari <aKe: — ; og renin ‘ } Kenprew, Cuarces Apert (Age 34) Engr. (Hy- Puerto Rico. > 

“——— — Al -- Age 33 b nny P-5 yy e of draulic) P-1, U.S. Engr. Dept., Baltimore, Md Sparsy, Eon. Witrreep (Age 32) Jun. Civ Boer 

4 < 4 . lent shingto ) - 2 Q 2 ‘ : Rng Ne or! 
a - ' , “ 2 “. : Kocn, Ernest Josern, Jr. (Age 48) Eng. Aide V, with George F. Hardy, Cons. Engr., New 
Hareinc, Rocer Assert (Age 33) Draftsman Los Angeles County Flood Control Dist., Los City . 
American Bridge Co., Minneapolis, Minn Angeles, Calif Wrtcox, Ross Gotpgn (Age 26) Asst. Traffic Bagr 
: TEP ; 0 ™ 2 al Ss > Py 1 
~~ RY _ ANC ~ . HEN (Jun Age 32) Cons Lapus, Wirit1am Epwarp (Jun.) (Age 35) With National Safety Council, Evanston I 
ae Orcestes ase E. D. Francis, Cons. Engr., Sacramento, Calif . . . 
y . ? 

Havenner, Josern Esrite (Jun Age 31) Mer UNIV. OF AKRON - 
Public Safety Dept., Automobile Club of South Lewis, Ropert Lioyp (Jun.) (Age 34) Prof. of 2 (23 bian Ame 
ern California Glendale. Calif Civ. Eng. and Head of Dept., Colorado A. & M Fox, Tuomas Anprew, Jr., 1947 - 

HorrmMan, Artuur Aaron (Jun Age 34) Secy : wenn by —— wate Age 33) Memt {fi CASE SCHOOL OF APPLIED SCI ‘ 

» ‘ i h : olde ate Iro orks YLES ILLIAM GrORDON (Age 565) Member o rm, 4 . am 047 2 
= en I vent —y slit opie posdeege Stork & Lyles, Archts., Columbia, S.C Prerer, Freperice Avoust, 1947 
Hoorer, Wu.tam Tuomas Francis, Jr Jun Matiery, Jesse Cart (Age 39) Civ. Engr. with COLO, A & M COLL ? 
Age 32) Asst. Prof. of Ci Eng., Northwestern Ralph W. O'Neill, Cons. Engr., Glendale, Calif. BurToN, Leroy Harorp, 1947 . 
Univ., Grayslake, II! MARTINEZ DE LA PLaza, Cecestino (Age 32) Chf. COLUMBIA UNIV. 

Hupa. A. F. M. Mreza Saamsut (Age 30) Graduate Engr Design Dept Instituto de la Ciudad 2 1045 2) , 
student, Univ. of Toronto, Toront Canada Universitaria and Vice-Pres., Colegio de Ingenie- Foote, ROBERT LAawnencs, 945 oT 
Permanent addre Calcutta. India ros de Venezuela, Caracas, Venezuela. Soztro, Josern, 1944 
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) (Age 31) De 
er, Engrs. New 





| (Age 37 
cias, Cia VIC 
enezuela, Cars 


POZZOLITH. 


Cement Dispersion 


a9) Bridge De 
anta Fe R 









(Age 29) Cis 
ville, N.C 


(Age 34 City 














“a a 


t. Prof 


a coos Produces Better, 


(Age 35 Dir. of 
rmany, APO 





un.) (Age 3] 
nd Cement Co 


More Workable Concrete, 





ructural En 
of Housing Es 
D.C 






31) Senior De 
y York City 

40) Civ Engr 
Yemours & Co 






At Lower Cost 


Because It Complies 
With The 
Water-Cement 





Chester Engrs 






un.) Age 35 
California, Los 














e 40) Graduate ayes f 
ng Dept., Mis _ Biase re - 
vey oe oss Sow no 






isst. Structura! 
VA, Knoxville 





y Underpass, Ft. Worth, Texas. 











im.) (Age 35 
r. Corporation 






32) Structural 
mm Engrs., Ltd 





Age 39) Grad 
id Lecturer in 
© with Office of 






32) Structural 
er., San Fras- 





Ratio Law 


(Age 30) Asso 
Panama Canal 









HOR 


yjecting Engr 
jad, Santiago 


Cons. Engr 





Graduate stu 


Humble Oil & 
gsville, Tex 

e 24) Student 
rd Univ ad 





POZZOLITH 


*Reduces Water-Cement Ratio Up 
to 15% 






22) Structura 
. Stevenson & 






Age 27) Asst 
allas, Tex 







signer, BE. B 


*Increases Strength Up to 25% 


*Reduces Bleeding Up to 60% 1 


Engr., Housing 
& Power Co 






Asst. Archt 
so Archt. and 
), Sen Juas 






un, Civ. Engr 
rr., New York 





*Increases Durability Up to 500% 






Traffic Bagr 
n, Il 





* War Department’s Report from the National 
Bureau of Standards .. . IX-6/963-M-2942. 


3 MASTER BUILDERS 


CLEVELAND 3, OHIO TORONTO, ONTARIO 
















GINEEFRING 











ENGLUND, Rosert Wooprow, 1947 
Eyperc, Quentin Cuarries, 1947 
Grieper, Roy Eowyn, 1947 
Morets, Joun Gorpon, 1947 
Srartz, Ecmer Darwin, 1947 
PucKkerRMAN, Georce Epvcerton, Jr., 1947 
MISS. STATE COLL 
Woopwarp, Jones peGrarrenretp, 1947 
COLL. OF CITY OF N.Y 
NeRSSSIAN, SkROP Sepoucn, 1943 
NIcoLaIpes, Mary 
NEW YORK UNIV 
Sommer, Apam, 1946 
UNIV. OF N. DAK 
Most people think any clear water : Orson, Maurice Came, 1947 
is safe to drink but water works men NORTHEASTERN UNIV 
é Jounson, Cart Goprrery, Jr., 1943 
know better! They realize that water Pn . 
UNIV. OF NOTRE DAME 
to be safe must be properly chlor- ,-. JZ . Cartier, MorGan Epwarp, Jr., 1947 
inated — and they won't tolerate UNIV. OF OKLAHOMA 
dangerous undertreatment or the , saaw, Rowane Mpeas, 1908 
, . ~ R.I. STATE COLL 
isagr le taste resulting from : 
disagreeable taste resulting SSS ey 
overtreatment. UNIV. OF S.CAROLINA 
% Proportioneers% Automatic McRacusan, Cooren, 1947 
and Proportional High Pressure water in the main itself. Even when 2 oan scuoos OF MINES 
ALONE OBERT EMMETT 
Chem-O-Feeder has long been the _ pressures are as high as 200 Ibs. per STANPORD UNIV 
favorite of wise water works men... sq. in. and the flow varies from min- Lippincott, WiLttam ROMAN, JR 
. . Murpeny, Rosert WILttam 
paced by standard water meter, it ute to minute, the Chem-O-Feeder niin a eekieie 
automatically injects just the right provides precise, dependable water Cmssenan, Res Gene, we 


amount of treating chemical at just treating. Other %Proportioneers% VA. POL. INST 


the right time. No external source of units are available to meet every ee eng atten tg 
“ Seo st Me . ‘ 


power is required: the Chem-O- operating condition. Information on UNIV. OF WASH 


Feeder is hydraulically driven by the request. Bornnort, Ariie, 1947 
HAWLEY, NorMAN Durer, 1947 


JoHNSON, MELVERN Epwarp, 1947 


PROPORTIONEERS % | REAM NORMAN Lortus, 1947 Wn. 
High Pressure Chem-O- Scnenk, Curnton Darwine, Jr., 1947 
Feeder starts, varies and UNIV. OF WIS 
stops dosage of chemical 
as water comes on, fluc- 
tuates and tapers off. lhe Board of Direction will consider the applica. 
Equipped with plastic tions in this list not less than thirty days after th 
“See-Thru’ pump head date of issue 
and “fluid sealed yoke". 


Korrapy, Epwarp Aurregp, 1946 





Changes in Membership 
Grades 


Additions, Reinstatements, 
Transfers and Resignations 


Zo PROPORTIONEERS, INC.7% == sntso srs om 


14 CODDING STREET, PROVIDENCE 1, R. I. 








Additions to Membership 


SCHAEFER, Reusen Evwtn, 1947 Ac ter, Ropert Dean (Jun. '46) Civ Engr., Hay 
Cnuow, ¢ Lae ; Veenstrra, Henry Roperr, 1947 2! den, Harding & Buchanan, Park Sq. Bldg., Bos 
resTor ) Warkins, Danret Josern, 1947 2: ton (Res., 35 Central St., Auburn), Mass 
' ' ) ’ — . . 2s > M. '47) Asst 
“BIDEN ot 210 OP " Antoni, CHARLES MIcHast (Assoc 
SCHIFFMAS 4 rel I HNS HOPKINS UNTV Prof. of Civ. Eng., Cornell Univ., Lincoln Hal 
nae. Se Sa (Res., 423 Oak Ave.), Ithaca, N.Y 
» Eve . ;, 1946 (22) > c 
Werann, | ene Truman, 194 Axecrop, CHARLES (Jun. '47) Junior Weight Engr 
UNIV. OF KANS The Glenn L. Martin Co., 424 South Drew > 


SCHOOL TECH Biack, CHaries THomas, 1947 ( Baltimore 24, Md 

pert, Je. 1046 Cook, Ronatp Roy, 1947 (2: BarLey, WILLIAMS Dunt avy (M 47) Supervising 
. Detano, CHaries Fisuer, Je., 1947 Civ. Eng., Seelye, Stevenson & Value, 10! 

ot. NSS. TOCR Ave., New York, N.Y 


~oay sawin Preston, 1944 Sens Sy See Beenry, Hersert Kester (Assoc. M. ‘4 


Puiiprs, Lot oun, 1947 Bearp, Grayvvoon Bennetr, 1047 : tural Engr., U.S. Engrs., War Dept., Box 300 
YOXEN WARD, 1044 7 CHANCE JAMes EDWARD a7 (2% Fort Lincoln, Bismarck, N.Dak 
[OWA STATE COLI agen lng w wrt 5 Ee a 1947 23) Bennam, Daviv Biarr (Assoc. M. "47) Cons a 
ABRAMSON, Epwtn Jonn, 1947 : PorTerrietp, Wiretram Cartyte, 1947 { (Benham Eng. Co.) 550 American Natoo 
Apams, RIcHarD STANFORD, 1047 Bldg., Oklahoma City, Okla 
: MARQUETTE UNIV Bruner, Leon Cnarcies (Assoc. M. 47) Sent 


BeatTry, Prepericx KeATON | sien 
a . . . . is 01 
FPaTHAUER, JACK Eimer, 1947 4 Hermer, WARREN GEORGI 25) Airways Engr., Civ. Aeronautics Admunistralvv 


JAMISON LIAM Henry, 1946 ‘ Ninth Region, Box 4009, Honolulu, T.H 

Kino, Purr Vickery, 1047 MICH. STATE COLI BuNR Vicror WILLIAM (M ‘47) Victor W 

Koc mn, Ls anees Ve RNON, JR -“" Tueroux, Roswert Josern, 1942 Bubr, Associates), Box 1068, Salisbury Mo 

LANDWEHR ROGERK (-BORG “U4, 25) . 7 ~ ae : ~ " _ T 

Merten, Bri Gr : : 1947 UNIV. OF MINN Busan, Rosert Youse a rx = y ae 
ct ;RORGI l r ‘ . ; , 7 PSFS dg 

; SEN »REN ~ O47 an OUN eet. 1947 f Employers’ Mutual, 2017 ¢ : 

NIeLst WaARR Vicror, 1947 Axerson, Joun ALBER delpbia 7 (Res., Bechtelsville), Pa 


Panek, Mires Eure, 1947 ; Crueno, Davip Hone, 1947 


7) Struc 
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COLONIAL TA, a GEORGIA 
CREOSOTING |f/A\eU EO, CREOSOTING 
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mc oaroastto m~ComPomatto 


ADDRESS INQUIRIES TO CHICAGO. ILL., OR LOUISVILLE, Ky. 
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AMERICAN PAULIN SYSTE 


Manufacturers of Precision Instruments 


1847 SOUTH FLOWER STREET, LOS ANGELES 15, CALIFORNIA __- 












RALPu MICHELE 46) Instructor in 


Box 1892, Johannesburg, South Africa 


46) Junior Struc nolly St., West Lafayette, Ind 


Drummond, DonaLp HOLLAND (Jun 


Cusex, WALTER DOUGLAS 
Cunningham-Rady Co 


E_.mourst, Frans GuNNAR (Assoc 
Persson Eng. & Constr. Co 
6656 North Rockwell St.), 


Jackson & Moreland 
58 Paulson Rd., Waban) 


47) "with U.S. Army, 


1838 Fendal!l Ave., Charlottesville, Va 


Western Ocean Div 


City of South Pasadena, City Hall (Res., 


197 Redding Road . 
South Pasadena, Calif. 


Raymond Hill Rd.) 
Office, Corps of Engrs., WiLtiaM RoceERS 
Bellevue), Omaha, 
querque, N.Mex 


James WALLACE 
McCosker, Box 6, Station A., Berke- 


Piedmont 11), Calif 








Gree, Spee Herman (Assoc. M. "47) bp, f a 
ie ngr., Myers & Noyes, 320 7 
Corpus Christi, Tex — idg. 
Guzman, Joserm Saturn (Jun. '47) Junior | 
Pacific Electric Ry. Co., 610 South Mais 


Rm. 660 (Res., 229 North Rowan Aye) Los 


Angeles 33, Calif. 
Hami_ton, ROLLAND Morris (Jun. "47) Ciy Bugr 


State Highway Comm., Design Dept. 


Temple (Res., 630 Warren), Topeks” Kans 

Hamiyn, Ricnarp Louis (Jun. '47) Stephens 
Hamlyn, 622 North First St. (Res tc a. 
Holly St.), Phoenix, Ariz , = 

Haney, Ture Jomn (Assoc. M. '47) Engr () 

& McDowell Engrs.), 2524 Gundry tes avi 
Caspian Ave.), Long Beach 6, Calif. 

Hart, Scort Park (M. '47) Materials Engr State 
Highway Dept. (Res., 2005 Jerome Pi) 

Mont Helena 

Harvey, RICHARD THOMPSON (Assoc. M_ '47) Cjy 
Engr., P-3, Corps of Engrs., 954 Ellicott Sq 
Bidg., Buffalo 3, N.Y. 

Hece, Wu.1am Davip (Assoc. M. *‘47) 

Sales Engr., Caltex (India) Ltd., Caltex 8 : 
Ballard Estate, Bombay, India. ope 

Henscu, Erwin Freverice (Jun. '46) Structural 
Designer, Toltz, King & Day, Engr & Archts 
1509 Pioneer Bidg., St. Paul (Res.. 43146 Port 
first Ave., S., Minneapolis), Minn 

Hoar, Verne, Jr. (Jun. °46) Stress Analyst 
Grumman Aircraft Eng. Corp., Bethpage (Res 
30 Long Beach Ave., Roosevelt), N.Y 

Hvuoues, Homer Littierrecp (M. '47) Chf. B 
Tampa Marine Repair Co., P.O. Box 1] j 
Tampa, Fla. 

Hunt, Gaarites Atpen (Jun. 46) Engr, P 
Eng. Co., 120 West Michigan Ave. (Res. ions 
South Wisner), Jackson, Mich 

Hurvey, Ropert Parricx James (Jun. "47) Engr 
Walter Kidde Constructor, 205 Seward Ave 
Utica, N.Y ; 

Jackson, Howarp N&LSON (Jun. 47) Engr., Klug 
& Smith Co., 111 East Wisconsin Ave., Milwag. 
kee (Res., Route 2, Box 465, Hales Corners), Wis. 

Jonss, GLYNDWR MALCcoL™ (Jun. '47) Asst Engr 
State Hydro Electric Dept., Clearburn Kurow 
New Zealand. 

Kutow, Wayne Freprick (Jun. °47) Structural 
Engr., Deere & Co., Architectural Eng. Dept, 
Moline (Res., 2250 Twenty-fourth St, Rock 
Island), Ill 

KwiInn, Epwarp STANLey (Jun. '47) Junior Engr 
Inland Steel Co., Indiana Harbor (Res. 6340 
South Albany Ave.), Chicago 29, II! 

LARSEN, Samus. THORVALD (Assoc. M. 47) Project 
Supt., U.S. Bureau of Reclamation, Newel 
S. Dak. 

Leviavsky, Serce (M. '47) Director Designing 
Service, Reservoirs & Nile Barrages Dept 
Ministry of Public Works, Cairo (Res, 
Street 83, Maadi), Egypt. 

Leonarp, Epvwtn Ray (M. '47) Associate & Struc 
ural Engr., Fred Elswick, Archt., 1303 Heyburn 
Bldg., Louisville, Ky. 

Lots, Morirz Aucustus Rust (Assoc. M. ‘47 
Highway Engr., Public Roads Adm., Federa 
Works Agency, 410 State & City Office Bid 
(Res., 328 Avenham Ave.), Roanoke 14, Va- 

Lytie, AND BenjAMIN (Jun. 47) Structura 
Engr., J]. F. Beasley Constr. Co., 20 North 
Wacker Dr., Rm. 1741, Chicago, Ill 

MANNING, Travis Lionet (Jun. '47) Engr. Aid 
Los Angeles Flood Control Dist., 1640 Eastlake 
Los Angeles (Res., 213 East Garvey Bivd., Wi 
mar), Calif 

Marston, Anson Day (M. '47) Col., U.S. Army 
Corps of Engrs., Command & Staff College 
Fort Leavenworth, Kans 

McCormack, Terence Kevin (Jun. '47) 27 North 
Grand Ave., Baldwin, N.Y 

McGaw, Jonn McNeese (Assoc. M. '47) Civ. Eng 
Asst., Burgh Engr’s. Dept., 14 Gilmour & 
Paisley (Res., 52 Balshagray Ave., Glasgow 
W.1.), Scotland 


MEARA, Francis Leo (M. '47) Director, U.S. Cos 


crete and Soils Laboratory, Corps of Engrs., U + 
Concrete and Soils Laboratory, Tower Road 


Ithaca, N.Y 


Mrkiorsxy, Harren Atpert (Jun. '47) Graduate 
Student, Yale University, New Haven (Res., | 
Middle Rd., Hamden), Conn 

Mover, Rates Davin (M. '46) Cons. Engr. (inde 
pendent oi! interests), Guatemala and Nice 
ragua (Res., Dunbar, Pa.) 

Newtson, Jomn Eart (M. °47) City Bldg. insp 
City of Minneapolis, 213 City Hall, Minneapols 
Minn 

Nemets, Biase (M. '47) Executive Officer, Corps 
of Engrs., 575 Riverside Ave. (Res 4215 Pine 
wood Ave.), Jacksonville, Fla 

New.in, Pamir Brats (Jun. '47) instr. 10 Cw 
Eng., Univ. of Arizona (Res., Box 4573 Univ 
Station), Tucson, Ariz 

Nicwois, Paut Raney (Assoc. M. ‘47 Constr 
Supt., Moss-Thornton Co., Inc., 1908'/s Second 
Ave., South, Birmingham (Res., Box 57, Cross 
ville), Ala 
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NCRETE SPREADER 





mae BLAW-KNOX CO 





THE BLAW-KNOX FINISHING MACHINE 





The BLUE RIBBON Jeam/ — 


The Blaw-Knox Transverse Blade 
CONCRETE SPREADER and the Blaw-Knox 
Concrete FINISHING MACHINE —a “blue 
ribbon" prize combination for finishing daily 
yardage that will chase your fastest pavers 
down the road as fast as they can put out 
concrete. If the concrete is dry and harsh, the 
vibratory paving attachment available for 
either machine insures peak production. 


You'll get big yardage with minimum 
crews. All Blaw-Knox Construction Equip- 
ment is designed to give just that kind of 
job performance. 


See your nearest Blaw-Knox distributor for 
early deliveries — he will help you get that 
job started and keep it going on a steady and 
profitable basis. 


BLAW-KNOX DIVISION of Blaw-Knox Co. 
2060 Farmers Bank Bldg. Pittsburgh 22, Pa. } 


New York « Chicago « Philadelphia « Birmingham * Washington 


BLAW-KNOX 


CONSTRUCTION 








rrr 228 {gevers: 


| ha 
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EQUIPMENT | 



















PAVING FORMS . | A " BULK 
ROADS & ORT TS EMENT PLANT: 





\/ oe) 4 


OPEN STEEL FLOORING 


Extra strong construction — openings closely spaced — available in rectangular, 
diagonal and | shapes — with Safety Steps. Ask for Bulletin 1140. 
DRAVO CORPORATION, NATIONAL DEPARTMENT 
300 PENN AVENUE, PITTSBURGH 22. PA. 
( Distributor for THE TRLLOK COMPANY) 


FOUNDATIONS FOR 


BUILDINGS 


DRILLED-IN 
ceeceerer CAISSONS 


anchored in Rock Sockets 


These patented foundations 
are designed for heavy 
loads—up to 1500 tons on a 
single caisson—and can be 
sunk to great depths 
through difficult ground. 











Send for catalog and re- 
bow prints descriptive of jobs 
‘f done. 


DRILLED-IN CAISSON CORPORATION 


2 Park Ave., New York 16, N. Y. 
Affiliated with 









































, : Western Foundation Co. 
Spencer, White & Prentis, Inc 2 Park Ave., New York 16, N. Y. 


10 E. 40th St., New York 16, N. Y 308 W. Washington St., Chicago 6, Ill. 








, TOTAL MEMBERSHIP A: 
MAY 9, 1947 

Members 

Associate Members 


Corporate Members 


Honorary Members 
Juniors 
Affiliates 


Fellow s 


Total 
(May 9, 1946 

















OyaLvo, Morris (Jun. '47) Tutor, Colley 
City of N.Y., 137th St. & Convent Av: 
2308 Twenty-fourth Ave.), New Vork 2 

Omacnt, Henry TAKASHI (Jun. ‘47) Ie 
fantry, A.U.S. AG-GHQ-FEC, CAS. See, Arm 
Post Office 500, Care, Postmaster, Sdn Francisc: 
Calif 

Osporn, WirttaAM BLAND (Jun. ‘47) Apprentic: 
Bridge Engr., Atchison, Topeka & Santa Fe Ry 
Co,., AST.S.F. Steel Bridge Force 1, Amarilio Tex 
Res., 418 South Fifth St., Geneva, II! 

PALMER, JOHN ELLioTT GeorGE (M. '47) (Rende 
Palmer & Tritton), 55 Broadway, Westminster 
London, England 

PRIDDLE, RAYMOND ARTHUR (Assoc. M. '47) (Mac 
Donald, Wagner & Priddle), 350 George 
Sydney, Australia 

Purvis, Virom Orao, Jr. (Assoc. M. "47) Associate 
Engr., Marion L. Crist & Associates, 508 Unior 
Life Bldg. (Res., 405 South Oak St_), Little Rock 
Ark. 


RANEY, CARROLL STANLEY (Jun. '46) Asst Const; 
Supt., Warner Constr. Co., Chicago (Res, 100 
West Pennsylvania, Urbana), II! 

Reep, CARROLL SHERMAN (Jun 47) Director 
Technical Div Metal Lath Manufacturers 
Assn., 636 Engrs. Bldg., Cleveland 14, Ohio 

Reep, Ricwarp Law (Jun. 47) Asst. Engr, Wor 
den-Allen Co., 4100 North 3d St. (Res. 53% 
North 15th St Milwaukee 3, Wis 

Rossins, DANIEL MAURICE A ssox M ; 
Structural Archt War Dept It Engrs 
Faidly Bidg. (Res., 4548 Walnut St.), Omaha 
Nebr 


ROBINSON, Wri_tiaM Kirevey (Jun. 46) Electron 
Technician Mate, 2/C, U.S. Navy 620 South 
Stewart St., Winchester, Va 

Sanpers, IRA TayLtor (M. °47) Lt. Comdr, US 
Coast & Geodetic Survey, U.S. Dept. of Com 
merce, 602 Federal Office Bidg., 90 Church St 
New York 7, N.Y 

SARMIENTO, JoRGE FERNANDO (Jun 46) Li 
Peruvian Army, Corps of Engrs., Cia Pontonero: 
No. 1, La Huaca, Piura (Res, Apartado 308 
Miraflores, Lima), Peru, S.A 

Scuuttz, Epwarp Aucust (Assoc. M. 46) Eng 
Panama Canal Special Eng. Div., Diablo Heights 
Canal Zone 

Seery, Ropert Francis (Jun. 47) with Strick 
Mfg. Co., 815 North Larrabee St., Chicago (Res 
739 Duane St., Glen Ellyn), Il 

Senn, CHartes Lester (Assoc. M 46) Senior 
Public Health Engr., Director Sanitation Burea 
Los Angeles City Health Dept., 116 Temple St 
Los Angeles 12, Calif 

SuuRLps, ALBERT Maury (Jun. 47) Teacher, Va 
den Consolidated School, Box 69, Vaiden (Res 
Box 366, Tchula), Miss 

Sxow, Fioyp Artuur (Assoc. M. '47) Sales Engr 
Economy Form Corp., P.O. Box 658 (Res ' 
Hiawatha Bivd Ft. Wayne, Ind 

SMALL, Frank Aucustus, Jr. (Assoc. M. “47) Res 
Engr., State Highway Comm. (Res P Box 
241), Bozeman, Mont 


Tr M 47) Co 


Smyser, Rupo_ten ETHELBERT 
st 


Corps of Engrs., U.S. Army, Dist. Engr. 
Louis Dist., War Dept., 826 Federal Bidg. (Kes 
1446 Rankin Drive, Richmond Heights), > 
Louis 17, Mo 

M 47 


2H2t 


Staats, Henry RYAN (Assoc 
Civil Engineering Service Inc 
Ankeny St., Portland 15, Ore 

Stanrorp, Pat Harris (Jun 47 
Stanford Co.), 313 North Colorado 
Midland, Tex 

Tattey, GLENN Westey (Jun ‘47) | 
Corps of Engrs., War Dept., P.O. Box 
250 South Richmond), Tulsa, Okla 

TAYLOR, THomas MILTON (Assoc M 
Structural Engr., Black & Veatch Ce 
41706 Broadway (Res., 2533 Hardest 
City, Mo 


' 
rawe 
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INTERNATIONAL 
| Diesel Crawlers 









rent Ave. (R 
York 2. NY 
47) Ist Lt. Ip 
-AS. Sec., Army 


’, San Francis 


47 Apprentice 
& Santa Fe Ry 
|, Amarillo, Tex 
ra, ill 


M '47) (Rende 
y, Westminster 


>. M. °47) (Mac 


50 George St 


{ 47 Associate 
ates, 508 Unio: 
t.), Little Rock 


6) Asst. Constr 
ago (Res, 1000 


47 Director 
Manufacturer: 
id 14, Ohio 
st. Engr, Wor 
St. (Res., 536 
$50K M 
US. Ener 
St ’maha 


46) Electroa 
vy 620 South 


t. Comdr., US 
Dept. of Com 
90 Church St 


HEREVER International Crawler Tractors do the 
earth moving, road building or excavating with 
matched bulldozers, you'll find them unbeatable! 


Jun 46) | 
Cia Pontonero: 
Apartado 308 





These tractors and their matched equipment are 
M 6 nk . 
Diablo Height mated. They are made for each other and designed to 
work together as a unit. Each is the product of engi- 


with Strick 








Chicago (Re neering skills possessed by the leaders in their fields. 
M. 46), Senin Each is the product of companies that know how to 
16 Temple St build superior performance and durability into their 
Trencher, \ machines. Together they produce results that mean 
siden Re . . o 
. operating economies and better profits for users every- 
Ay. nd, where, day after day ... year after year. 
Jc. M. "47 Depend on the International and allied manufacturer’s 
nen, Se Se ackage as supplied by International Industrial Power 
package as supplied by Indi 
(M4. °47) Cal Distributors. It’s the unbeatable combination. 
ral B Res 
Heigt S a Industrial Power Division 
17), Direeto o Sa oo ; INTERNATIONAL HARVESTER COMPANY 
= — ees 180 North Michigan Avenue Chicago 1, Illinois 
I Ave | vaavestee 
7) | r., P-2 
M. ‘47 - ; 
fest ‘a CRAWLER AND WHEEL TRACTORS + DIESEL ENGINES - POWER UNITS 
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You 


One big, exclusive advantage of Mathews Hydrants 
is that old ones can be made new— in a few minutes, 
and at large savings. All it takes to modernize even 
the oldest Mathews is the modern barrel, for the 
barrels are interchangeable, and contain all the 
working parts. Off with the old, on with the new—an 
easy, above-ground operation—and Mathews 40, 
50, 60 and more years old do the same work as 


today’s great, fire-fighting model. 


Mathews installed long ago still function perfectly. 
But conditions have changed, and more is demanded of 
a hydrant today. By the simple changeover of old 
barrel to new, communities are converting their old 
Mathews into the finest of modern types with pumper 
connections. At the same time they are preserving a 
large part of their original investment. Let us quote 
you the low cost at which your community can modernize. 





rain, sleet « 








Head can be rotated a full circle, on swivel flange « Replaceable head 
permits change in nozzle outlets « Nozzle levels can be raised or lowered 
+ Barrel screws into bronze bushing in elbow 
(easily accessible) is only part that needs oiling + Stuffing box plate 
cast integral with the nozzle 
Positive, automatic drain valve; true compression-type 
main valve « Maintenance and repair expense kept to the minimum. 


MATHEWS HYDRANTS 


Wade by R. D. WOOD COMPANY 
PUBLIC LEDGER BUILDING, INDEPENDENCE SQUARE, PHILADELPHIA 5, PA 


« Operating thread 


« Shield operating nut keeps out dust, 


Manufacturers of Sand-Spun" Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 


Teneo, Cur-Yu (Jun. 47) Graduate Research Asst., 
Univ. of Illinois, 113 Talbot Laboratory, Univ. of 
Illinois, Urbana, Il 

TuHorson, Incotr Evoene (Assoc. M. '47) Struc- 
tural Engr., Pub&c Works, Navy Dept., Puget 
Sound Naval Shipyard (Res., 1005 Parkside Dr.) 
Bremerton, Wash 


Toores, CALVIN WARREN (Jun. '46) Instr. in Mech. 


Eng.. Univ. of Vermont (Res., 234 Pearl St.), 
Burlington, Vt 

Trorrer, Ropert Micwargrt (M. '47) Asst. Gen 
Mer., Great Lakes Dredge & Dock Co., Rm. 1125, 


Chicago 3, Ill 
Martin Eng 


122 South Michigan Ave 


Ureimna, Marto (Jun. 46) Job Engr 
Co., Box 370, Maracaibo, Venezuela 


Water, Georoce Winton (Jun. 47) Supervisor, 
Steel Detailing, Ward-Cramer, 626 Broadway 
Cincinnati, Ohio. (Res., 507 Wallace, Coving 
ton, Ky.) 


Wess, Cuartes Marcus, Jr. (M. '47) Chf., Cen 
tral Section, Hospital Branch, Constr. Operations 
Div. Office, Chf. of Engrs. (Res., 3100 Connecti- 
cut Ave., N.W.), Washington, D.C 

Wurrs, Arpis Howarp (Jun. '47) Instructor in Civ 
Eng Southern Methodist Univ. (Res., 419 
North Tennant St.), Dallas 11, Tex 


100 


Warre, Ropert Patron (M. °47) Park Engr. 
(Civ.), Interior Dept., U.S. National Park 


Service, Gatlinburg, Tenn 


Wiis0on, Water Brown er, Jr. (Jun. 46) Inetr., 
Civ. Eng. Dept., Virginia Military Inst., Lexing- 
ton, Va 

Wourr, Georce Epwarp (Jun. '46) Civ. Engr., 
Tennessee Valley Authority, 415 Union Bidg 
(Res., Care, Hackworth, Route 1), Knoxville, 
Tenn 

Wons, Ratren Fook (Assoc. M. '47) Hydr. Engr., 
Corps of Engrs., Los Angeles Dist., 751 South 
Figueroa St. (Res., 3765 Oakwood Ave.), Los 
Angeles 4, Calif 

Wericut, Doveras Lyman (Jun. '46) Structural 
Draftsman, Stone & Webster Eng. Corp., 49 


Federal St., Boston (Res., 24 Standish Ave., 
Wollaston), Mass 
Membership Transfers 
Beavin, Benjamin Everett (Assoc. M. 34; M 


'47) Project Engr. and Associate, J. E. Greiner 
Co., Cons. Engrs., 1201 St. Paul St., Baltimore 
(Res., 331 East Maple Road, Linthicum Heights), 
Md 








Courter, Ricuarp GaLLaner (Jun. "37 

— 500 Bek Jeon O'Brien & Gere Coa; 
ngrs., ast Jefferson St., Syracus: ‘8 

Fulton St., Phoenix), N.Y. wee (Eien. 29 


\s80c. MW 


DoRNBLATT, BERNHARD (Jun. 30; Asso. 
M. '47) (B. M. Dornblatt & Associates inet 2 
Carondelet Bidg. (Res., P.O. Box 254) he 
Orleans 9, La + New 


DouGuerty, JoHN WILSON (Jum. "34; Assoc 
47) Senior Engr., Bechtel Corp., 4629 Seve 
Ave., Vernon (Res., 10340 Dorothy Ave South 
Gate), Calif ’ 


Dovucury, Samus. CLirrorp (Jun. ‘30. Assoc. M 
"34; M. '47) Civ. Engr., S White & Pres 
tis, Inc., 10 East 40th St., New York, N y. 


Eaton, RicHarp OrvILie (Assoc. M. "40 
Engr., Civ. P-6, Asst. to Chf., Civ 
Branch, South Pacific Div., C 
California St., San Francisco 
Court, Berkeley), Calif 

Guman, Georcg THomas (Assoc. M. ‘29; M47 
(Moran, Proctor, Freeman & Mueser), 499 Res 
ington Ave., New York 17, N.Y. 


Green, Wit1am Waits (Jun. "41; Assoc M 47 

Office Engr., Bucher Eng. Co., 1111 North 
esquite St. (Res., 3149 Topeka St) 

Christi, Tex. » Cope 


Hatt, CHARLES LoRING, Jr. (Jun. "42; Assoc yy 
'47) Res. Bog. Constr. Div., American Can Co 
P.O.*Box 1732, Tampa (Res., 17410 Fairws, 
Drive), Detroit, Mich. 


Hoop, James Epwarp (Jun. "43; Assoc M ‘47 
Vice-Pres., Coastal Constr., Inc., P.O. Box 140) 
Wilmington, N.C. 

Horne, Leo Apotpn (Assoc. M. ‘13; M 47 
Engr., Bemis Bros. Bag Co., 601 South Fourth 
St. (Res., 3935 Magnolia Ave.), St. Louis 10. Mo 


Jounson, NoRMAN STANLEY (Jun. 34; Assoc M 
47) (E. S. & N.S. Johnson, Eng. Contrs.) 3) 
Chapman Bidg., Fullerton, Calif. 


Kentston, Frank Merton (Jun. "36; Assoc y 
'47) Job Supt., U.S. Bureau of Reclamatios 
(Res., North Dorm), Coulee Dam, Wash. 

Kocutitzxy, Oscar Wit_sur, Jr. (Jun. "32: Asso 
M. '47) San. Engr., Tennessee Valley Authority 
306 McNutt Bidg., Knoxville, Tenn. 

LOHMANN, ALEXANDER WILLIAM (Jun. "33; Assoc 
M. '47) Asst. to Chf., Eng. Div., Corps of Engr 
Baltimore Dist., P.O. Box 1715, Baltimore 3, Md 

Lonoc, WimLtiAM FREDERICK (Jun. "39; Assoc. M 
'47) Soil Conservationist (Eng.), Soil Conservs 
tion Service, 420 Stapleton Bldg., Billings, Mon 

Martin, WILLIAM COURTNEY Seen. "89; Assoc M 
'47) Project Engr. (Bridge Const.), State High 
way Comm. of Ind., State House Annex, Indias 
apolis (Res., 1217 Fourteenth St. Bedford), Ind 

Mrirenec., Wri1am Henry (Jun. "40; Assoc M 
'47) Engr., Structural Div., Stone and Webster 
Eng. Corp., 49 Federal St., Boston (Res., 10 Flor 
ence St., Wollaston 70), Mass. 

Mortensen, Currrorp Nese (Jun. '33; Assoc. M 
'47) (Nelse, Mortensen & Co.), 1021 Westlatr 
North, Seattle 9, Wash. 

Putty, Ropert Vinson (Jun. ‘41; Assoc M ¢ 
Engr., War sets Administration, Box (i 
(Res., 4403 Gaston Ave., Apt. 12), Dallas 4, Ta 

RapHas., Jerome Maurice (Jun. "36; Assoc M 
'47) Engr., U.S. Bureau of Reclamation, Denve 
2, Colo 

Saver, ArtHur ALverT (Assoc. M. ‘29 
Cons. Structural Engr., 620'/: Eye St 
mento, Calif 

Scrocorzs, Everett (Assoc. M. '34; M. '47) Seno 
Structural Engr., Tennessee Valley Authority 
Knoxville, Tenn 

Se_uner, Epwarp Prius (Jun. "37; Assoc. M. #7 
Asst. Prof. of San Eng., Kansas Univ., Rm ‘ 
Marvin Hall, Lawrence, Kans. 

Smetser, Paut Epwarp (Jun. "34; Assoc. M 46 
Hydr. Engr., U.S. Engr. Dept (Res., 10 Hulbert 
St.), Mobile, Ala. . 

Sweet, James Smueon (Assoc. M. ‘40; M. ‘fi 
Regional Hydrologic Engr., U.S Weather Bu 
reau, 383 Madison Ave., New York (Res 244 
Thornhill Ave., Douglaston), N.Y 

Sweeney, Raven Crissman (Assoc. M 29; M 


M. ‘#7 
Sacra 


'47) Dist. San. Engr., State Health Dept., # 
South St., Middletown, N.Y. . 


SwENpDSEN, WARREN Gripes (Assoc. M "10 
47) Pres. & Gen. Mgr., Intermountem Equip 
ment Co., Box 1997, Boise, Idaho 

Tuomas, Henry Harpstarr (Jun. ‘39; Assoc M 
'47) Principal Asst. Civ. Engr., The Hydro Elec 
tric Comm., Hobart, Tasmania, Austratia . 

-Sancuez, Justo Genti (Jun. '44; Assoc.’ 

venue) Rast. pF an Limitada, Apartado ae 
13-93, Apartado Aereo 35-98, Bogota, Colom 

S.A. : 

’ . wa 

Waker, Ray Lester (Jun. 36; Assoc. M. * 
Civ. Engr., Huber & Knapik, | Montgomery © 
San Francisco (Res., 71 B St., Bl Cem 
Calif 
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New on the production lines are four new ‘Caterpillar’ 
Diesel Tractors and Motor Graders—with decisively greater 
horsepower, strengthened design, and many mechanical re- 
finements. . . . All brought to you in line with “Caterpillar’s” 
policy of building ever better products for a steadily in- 
creasing number of satisfied users! 


Without appreciable added weight, but with engines of 
ncreased piston displacement, still tougher materials, free- 
ow manifolding, larger crankshafts and numerous other 
mproved features, these new “Caterpillar” Diesels enable 


- 


GREATER 
HORSEPOWER 





FASTER 
WORKING SPEEDS 





MANY 
IMPROVEMENTS 





HIGHER 
EARNING CAPACITY 
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ERPILLAR 


ea¢.. 6. PAT. OFF. 
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you to handle bigger loads—work at higher average speeds 
— accomplish more work per day — increase your earnings 
very substantially. 

These important advancements are the result of many 
months of quiet, patient but intensive “Caterpillar” engi- 
neering, metallurgical research, and factory tooling. They 
are dedicated to your future success and profits. You'll be 
delighted with the further details your “Caterpillar” dealer 
will gladly give to you. 


CATERPILLAR TRACTOR CO. + PEORIA, ILLINOIS 
THE NEW TRACTORS 
The D6—65 drawbar horsepower 
2600 pounds additional pull in first 
The D4—43 drawbar horsepower 
1600 pounds additional pull in first 
BOTH—36% larger crankshaft journals’ - 30 larger crank- 


Solid 


rings 


pins e aluminum alloy bearings «+ Chrome-plated top 


piston Free-flow manifolding, with individual ports for 


each cylinder «+ More effective, single-unit air cleaner « Im- 


proved fuel-injection pumps and injection valves «+ Improved 


lubricating oil cooling radiator «+ More effective oil-pressure con- 


trol « Full-machined cylinder liners, with “‘no-corrosion’’ seals 
The No. 12—100 brake horsepower 
The No. 112—70 brake horsepower 
BOTH—Constant-mesh transmission «+ Helical gears—for less 


Arched front axle 


Steering shock absorber and anti-friction bearings 


noise and easier shifting « for more ground 


clearance . 


« Improved power-control clutch, with anti-coasting brakes - 


Other engine refinements as in Tractor engines 


ENGINES - TRACTORS 
MOTOR GRADERS 
EARTHMOVING EQUIPMENT 


DIESEL 
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Tracing clot 
that defies 
time 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
ond ink-taking surface and the superb quality 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings made on 
Imperial over fifty yeors ago are still as 
good as ever, neither brittle nor opaque. 

If you like a duller surface, for clear, hard 
pencil lines, try Imperial Pencil Tracing Cloth. 
It is good for ink as well 


IMPERIAL 
TRACING 
CLOTH 


» 





SOLD BY LEADING STATIONERY AND DRAW- 
ING MATERIAL DEALERS EVERYWHERE 








Reinstatements 


BeEICHMANN, Utatc Frepemk, Assoc M.. N Storgt 
+, Drammen, Norway, reinstated April 15, 1947 


Burevceion, Harry Paut, Assoc M.. Engr, US 
Bureau of Reclamation, Carisbad, N.Mex., re 
instated April 23, 1947 


Ferns, Jouwn Hamirron, Assoc M Associate 
Engr., State Dept. of Finance, 815 Capitol Ave 
Res.. 1816 Fifth Ave Sacramento, Calif., re 
admitted Nov. 18, 1946 


HAMMERSMITH, Rospert CHARLES, Assoc. M_., 
Senior Engr , Kaiser Engineers, Inc., 1924 Broad 
way (Res., 3000 Parker Ave.), Oakland 5, Calif 
readmitted March 12, 1947 


Heavey, Wicttam Francis, M., Dist. Engr., New 
York Dist., U.S. Engrs., 120 Wall St.. New York 
>». N.Y., reimstated Apr. 22, 1947 


JACKSON, Rosert Gerorcr Assoc M Group 
Leader, Equipment Div E. B. Badger & Sons 
Co., 75 Pitts St., Boston (Res., 334 Crescent St 
Waltham), Mass, reinstated Apr. 28, 1947 


Jorver, JAMes Rosert, Jun., 2816 Amherst, Dallas 
Tex , reinstated Apr. 14, 1947 


Kuretrira, Georce Henry, Assoc. M Senior 
Engr., Corps of Engrs., Seattle Dist., War Dept 
1400 Textile Tower, Seattle (Res., Route 2, Box 
156, Bothell), Wash., readmitted Apr. 14, 1947 


Liont, WiritAm Crate, Jun, 801 Baseline, Boulder 
Colo., reinstated Apr. 22, 1947 


MARTIN, FRANK LYSANDER, Assoc M_., Prof. of Civ 
Eng., Pennsylvania Military College (Res., 143 


Parkway Ave.) Chester, Pa., reinstated Apr. 22 
1947 


JAMES FREDERICK M Valuation 
Brooklyn, N.Y., re 


MATTHEWS 
Engr. 307 Washington St 
instated Apr. 14, 1947 


Mitter, Joun ANDERSON, M Special Writer 
General Electric Co. (Res., 27 Front St.), Sche 
nectady, N.Y., reinstated Apr. “2, 1947 


PuHaneur, Vicror Stmeon, M Engr Hersey & 
Phaneuf) (Res., Davis Road), Durham, N.H_., re 
instated Apr. 17, 1947 


Puitcipicn, ANTHONY RAYMOND, Jun., with Bridge 
Design Office, State Highway Dept., Lansing 13 
Mich. (Res., Box 266, Elcor, Minn.), reinstated 
April 15, 1947 

Russet... Tom, Assoc. M., Senior Eng., City Eng- 
Dept. (Res., 1700 South Paxton St.), Sioux City 

20, lowa, reinstated Apr. 22, 1947 


WittitamMs, THomas Wittiam, Assoc. M Engr 
City of New Bedford, 415 County St., New Bed 
ford, Mass., reinstated Apr. 14, 1947 


Resignations 


BecksTeap, Maurice Wesster, Jun., Route 
Box 80, Gustine, Calif., resigned Apr. 23, 1947 


Bovarin, Davin, Jun., R.F.D. 1 
i.J., resigned Apr. 7, 1947 


Farmingdale 


Burton, Georce WittiaM, Jun., 267 North Ridge 
Road, San Francisco 24, Calif., resigned Apr. 15 
1947 

CAMPBELI WittiaAM Josern, Jun 10123 St 
Martha Lane, Overland 14, Mo., resigned Apr. 7 
1947 

Casey, Joun James, M., 538 Dewey Bilvd., San 
Francisco, Calif., resigned Dec. 31, 1946 


Hotman, Joun Apam, Jun., 226 East Franklin St 
Anderson, S.C., resigned Apr. 14, 1947 


JOHNSON, Georce Perer, Assoc. M., 533 North 
Hoover St Whittier, Calif resigned Apr. 24 
1947 

Kass, Hersert, Jan... 508 West 178th St.. New 
York 33, N.Y., resigned Apr. 3, 1947 


Kuine, Wenpevt Leon, Jun., Box 149, Ponca City 
Okla... resigned Dec. 30, 1946 


Lincer, Maxwett, Jun., 286 Hewes St., Brooklyn 
1, N.Y., resigned Apr. 2, 1947 


Nipay, Lioyvp Epwarp, Jun., R.D. 2, Box 48 
Bidwell, Ohio, resigned Apr. 7, 1947 


PuRINGTON, Donato Varney, Assoc. M Care 


Chamber of Commerce, Gilmor, Tex., resigned 
Apr. 2, 1947 
Sunarer, Ropert, Jun., 84 Hazelton St., Matta 


pan 26, Mass., resigned Apr. 14, 1947 


Eowarp Lee, Assoc. M., 1750 Army St 
resigned Apr. 15, 1947 


SOULE 
San Francisco, Calif 


Serovutr, Deane OrRLAND, Jun 1220 Cook St 
Denver 6, Colo., resigned Apr. 19, 1947 


WARRINGTON, JonHN BuRWeELI Ir Jun C-12 
Garden Drive, Roselle, N.J., resigned Apr. 24 
1947 

WeSTERFELD, StuaRT CLARENCE, Assoc. M., 4736 
North Berkeley Bivd., Milwaukee 11, Wis., re 
signed Apr. 17, 1947 














HYDRANTS 
& VALVES 


Pipe Line 
Accessories 
for 
Water Works 

and 
Sewage 
Works 
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Catalog 
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VALVES: A.W.W.A. type iron 
body, bronze mounted with dou- 
ble-disc parallel seat or solid 
wedge type. Non-rising stem, 
outside screw and yoke, or with 
sliding stem and lever. Also fur- 
nished hydrauli- 
cally operated. 
Square bottom type 
operates in any 
position. 


HYDRANTS: 
Standard A. 
W.W.A. ty 

approved _ 
Underwriters 
and Factory 
Mutuals. 


M & H PRODUCTS 
INCLUDE 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 
SHEAR GATES 
MUD VALVES 
VALVE BOXES 
FLAP VALVES 
SLUDGE SHOES 
FLANGE AND FLARE 
FITTINGS 
FLANGED FITTINGS 
B & S FITTINGS 
CUTTING-IN TEES 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON. ALABAMA 
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ADVANTAGES OF PRESTRESSED CONCRETE CYLINDER PIPE - NO. 4 

















xIMUM 
ise ol local 
or and 











ype iron rad : 
with dou- — 
or solid ee | 
ng stem, "4 | 
, or with . 
Also fur- Ue ’ ee | 
hydrauli- Ra) -- 
perated. ioe 
»ttom type he. ; 
in any ie. : 
we 
DRANTS: ; é , 
dard A. @ The installation of Prestressed Concrete concrete. After a proper curing period, the lined 
V.A. ty : , , . : : , . . . : } 
een a Cylinder Pipe offers no exception to the Lock Joint cylinder is tension wrapped with high tensile wire | 
a 0 Pipe Company’s general practice of setting up and protected from corrosion by a mortar coating. | 
tuals. temporary manufacturing plants near the location Experience on major installations in various 
' 
ODUCTS of projects—and using a maximum of local labor parts of the country has proven that Lock Joint 
UDE and local materials. Prestressed Concrete Cylinder Pipe offers many | 
LANTS : 
VES All necessary equipment for the manufacture of important advantages — higher pressures in a 
V ALVES ie ‘ _ ' ; age sos 1 
TINGS this high head pipe is transported to the tem- greater range of sizes, increased elasticity, mini- ‘ 
ASTINGS ' ; 
SLEEVES porary plant where the cylinder is fabricated, mum weight, excellent performance and maximum 
LVES . : . : ' : , . 1 
ANDS tested and lined with a substantial thickness of water-tightness. You can profit by this experience if i 
N STEMS ees | 
TES you consult us on all your pipeline problems. f 
/ES 
OXES 
LVES A Hazen-Williams Hydraulic Slide Rule will gladly / 
SHOES } 
.ND FLARE be sent upon request with our compliments. ii 
GS eth 
) FITTINGS fh 
TINGS LOCK JOINT PIPE COMPANY 
HIN Tas Established 1905 
P. 0. BOX 269, EAST ORANGE, NEW JERSEY | 
VE Denver, Colo. Chicago. ill. - Keniiworth,N.J . Kansas City, Mo. - Rock Island, Ill. 
wT Joplin, Mo. Valley Park, Mo.- Cleveland, Ohio Hartford, Conn. - Navarre, Ohio \ 
[PANY Lock Joint Pipe Company specializes in the manufacture and ih 
installation of Reinforced Concrete Pressure Pipe for Water it 
7 SCOPE OF SERVICES < Supply and Distribution Mains in a wide range of diameters as (i 
— well as Concrete Pipe of all types for Sanitary Sewers, Storm 
Drains, Culverts and Subaqueous lines. \ 
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RESISTANCE OF MarerRtacs, 3 ed. By F Seely 
John Wiley & Sons, New York; Chapmo & Hajj 
London, 1947. 486 pp., illus., diagr harts. 
tables, 8'/:x5'/: in., cloth, $4. Part this 
standard text is concerned with the « ralized 
basic aspects of the subject, the main »roblem 
being the determination of the relationships be. 
tween the loads acting on a member an the re. 
sulting stresses and deformations in the member 
Part II deals with more specialized topic. such as 
particular kinds of stresses or structura! members 
which may be dealt with independentiy. Thy 
emphasis throughout is on the engineerin: signifi. 
cance of the subject, with consideration given 
to altered conditions resulting from recent tech. 
nological developments 


ROADWAY AND TRACK By W. F. Rench Sim. 
mons-Boardman Publishing Corp., New York 
1946. 350 pp., illus., diagrs. tables, 9'/,X6 in, 

cloth, $5 Modern methods of roadway and 
track maintenance are described and illustrated 
in the new edition of this standard practica! hand. 
book. While the utilization of mechanical! equip- 
ment is featured, methods in use where such 
equipment is not available are also covered 
Part III, which is on special problems and duties 


D A M R E PA I R E D yy i T H a6 G U N | T E id includes the economics of track labor, safety pre. 
The photograph shows the “GUNITE” foreground, the “GUNITE” being applied cautions, and the investigation of train accidents 


restoration work in progress on the down- and the completed ““GUNITE” work in the Srsepivc Fioons ro rue Sea. By W. E Blam 
Hobson Book Press, New York City (52 Vander 





stream face of a badly disintegrated con- background. Drainage channels were pro- he 1948. 178 
crete dam belonging to the Central Hudson vided behind the “G to lead seepage p> nrg , cloth, $3 sh” subtitied Se: 
Gas and Electric Company near Pough- to the toe and thus prevent frost damage Evolution of Flood Control Engineering on the 
keepsie, New York. to the new “G "coating. We did this Mississippi River, this book graphically pre 
Note the freshly chipped portion in the work in 1942. _— yt Ay rt - prmeree yat capdinw 

Write for your free copy of our 72-page illustrated general bulletin B2300. plan, also outlines a new and comprehensive plas q 

of flood control, covering not only the Mississipp Cole. 

but applicable also to flood problems on other 
comparable streams 

| Sream Power Stations, 3 ed. By G. A. Gaffery F 

| McGraw-Hill Book Co., New York and London ; 

1946. 613 pp., illus., diagrs., charts, tables, 9x: ¢ 


in., cloth $5.50. Steam power plant machinery \ 
covered from the standpoint of construction of the 
various types of equipment, their performance 
characteristics, economics, and integration in the 
complete plant. The new edition of this stand 
ard textbook has been revised, and includes recent 
information on modern equipment, such as steam 


( GENERAL OFFICES ~ALLENTOWN, PENNA..U.S.A. 
turbines, condensing equipment, steam-genera 


"GUNITE’ CONTRACTORS 


GIVE YOUR material has been strictly confined to the mecha 
ical-engineering features, with emphasis on de 
sign and construction 

th ] - ? oe - t — TIMBER DRYING AND THE BEHAVIOUR OF SEASON: 
e es Timper tn Use, 2ed. By R. G. Bateson. Cros 
— 129 pp., illu 





Lockwood & Son, London, 1946. 


RACIN —— diagrs., charts, tables, 8'/: XK 5'/: in., cloth, 10s.6 
( The principles of timber drying are explaine 
——— and methods and equipment for both air-seas 

— ing and kiln-seasoning are described in pract 


ee. 
~~ detail. Specific problems are discussed with ther 
> solutions, and one chapter is devoted to the b 
havior of seasoned timber in use 











Van NOSTRAND’S SCIENTIFIC ENCYCLOPEDIA, - ¢ 
D. Van Nostrand Company, New York, !7 
1600 pp., illus., diagrs., charts, tables, ma; 
10'/:X7 in., cloth, $10. Considerably revised 
this comprehensive reference work presents 
detail over 10,000 separate subjects, dealing wt! 
the principles and applications of the physics 
sciences, medicine, and technology, from aer 
nautics to zoology The presentation of each 
topic is geared to the general reader. In addit 
to the customary cross references, al! terms in tb 
main alphabetical list are printed in heavy type 
wherever they appear in the context. Diagrams 
sketches, and data tables are included whereve 


Send f , : che ' 
MICRO-WEAVE and PEL-X “"S'™ *"P™ | Srsthaner 


J W. Paul Jones. William C. Brown Co., Dubuque 
win on ALL three 


Iowa, 115 pp., 11 X8 in., cloth, $2.50. This com 
prehensive text was prepared for use in @ course 
on the writing of scientific papers and gee 

Whatever you want most in a tracing cloth, 

you'll find it in these two great products of 

Holliston Mills. Try them both and you'll 


juniors and seniors at Iowa State College 
agree: it pays to make sure you get “all 





TRANSPARENCY ERASABILITy 


intention of the author has been to confront st 
dents with a number of simple problems in scieot!' 
exposition, and give them instruction and pr 
tice in organizing ideas and communicating the" 
to the reader. Two chapters are devoted te 
mechanics of expression 


the 


Complet 


—_ 





Books in the Engineering Societies Li- 
brary may be borrowed by mail by ASCE 
members for a small handling charge. The 
Library also prepares bibliographies, mai0- 
tains search and photostat services, and can 
provide microfilm copies of any item in its 
collection. Address inquiries to Ralph H. 
Phelps, Director, Engineering Societies 
a 29 West 39th treet, New York 18, 


= 
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three": maximum transparency and maxi- 


mum erasability and minimum feathering. 


THE HOLLISTON MILLS, INC. 


NORWOOD, MASSACHUSETTS NEW YORK CHICAGO 
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New Anti-Corrosive Process 
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Lock Joint Concrete Pressure Pipe will be used 1 er 


Dix vos creat new 71.3 mile Aqueduct ft will 


und sustained carrying capacity with long life, at low cost 





The last miles of pipe are now being poured for this vital supply line that will 
connect San Diego with the Colorado River Aqueduct. With diameters ranging 
from 48” to 96”, this line provides another demonstration of advantages ob- 
tained by using Lock Joint Concrete Pressure Pipe for main water supply lines. 
Ample strength for higher operating heads (up to 550 feet in this aqueduct) 
water-tightness, permanence and low maintenance costs are proven by perform- 
ance here and throughout the country. Economies in first cost, installation 
and operation have been shown under the full range of operating conditions. 





This Company has enjoyed a wide experience in the field of water supply line 
engineering and construction over a long period of years and this experience 
and training is available to water works officials and engineers. Information 
available upon request. 





PIPE & CONSTRUCTION COMPANY 


Concrete Hpe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Lines 


P. O. Box 3428 ¢ Terminal Annex « Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Blvd. ¢ South Gate, California 
District Offices and Plants—Oakland ¢ San Diego « Portland, Oregon 
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Equipment, Materials and Methods 
New Developments of Interest, as Reported by Manufacturers 


Paving Breaker 


A NEW PAVING BREAKER, the PB-8, has 
been announced by Ingersoll-Rand. This 
new 82-lb machine is suitable for heavy 
duty demolition work and general paving 
breaking jobs. The new kicker-port valve 
used in the PB-8 greatly increases the 
efficiency and striking power of the ma 
chine. Oil economy is assured by a meter 
ing device that furnishes proper lubrica 
tion for all working parts. An adequate oil 
reserve is provided by a generous size oil 
reservoir in the handle. A rigid joint be 
tween the handle and cylinder is the result 
of four bolt construction. Reverse but 
tress threads on the fronthead bolts pro 
vide sufficient tightness without over 
stressing the bolts. An improved throttle 
valve allows the gradual entrance of air 
ind permits easier and smoother starting 

Other features are a sturdy block type 
piston, long anvil-block bearing and a 
longer handk 

In addition, the PB-S Paving Breaker 
may very easily be converted into a pil 
driver or spike driver by simply changing 
frontheads This feature enables the 
breaker to do the work of three different 
machines 

For additional information, write Inger 
soll-Rand, 11 Broadway, New York 4, 
N. Y. or any of its many branch offices 
Ask for Bulletin No. 4051 

+ 


New Precision Hook Gage 


rue New “Dwyer Transparent Hook 
Gage’’ is now being offered to industry 
rhis instrument is said to exceed in a 
curacy any in its class yet invented 

The new device works on the simplk 
principles of the U-type water column 
gage rhe difficulty encountered in ordi 
nary gages of this type-—that of capillary 
pull on the water columns—has been over 
come by widening the columns to 2'/> in., 
thus rendering the pull ineffective, es 
pecially since the measurements are taken 
from the center of the column rhis is 
done by needle-pointed “hooks” which are 
attached to depth micrometers of a stand 
ard make, reading accurately down to 
one-half of one-thousandth of an inch, 
over a range of 0 to 2 in 

With the exception of the hooks and 
micrometers, the entire gage is made of an 
unbreakable, transparent plastic, with no 
moving parts. It may thus be read easily, 
and its complete operation may be checked 
at a glance Provision has been made for 
rapid disassembly and cleaning. It may 
be used anywhere that a steady pressure 
within its scale range must be correctly 
measured 

Complete information may be had by 
mailing requests to the F. W. Dwyer Mfg 
Co., 317 South Western Ave., Chicago, 
Ill 
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Mercury Clutch 


A MERCURY-ACTUATED clutch developed 
by Mercury Clutch Corp. of Canton, Ohio, 
makes possible automatic starting of air 
compressors. The clutch permits the 
driving motor to attain full speed before 
the compressor turns, eliminating the 
need for pressure release valves. This 
1utomatic clutch incorporates a “time 
delay’ factor which retards the engage 
ment for a second or more, long enough to 
permit the motor to come up to full speed 
before any load is applied. The motor is 





MERCURY CLUTCH ROTOR ASSEMBLY 
designed for use on the Worthington Air 
King Compressor. The friction shoes en- 
gage the inner surface of the flywheel. 
The actuating force is generated by a 
small quantity of mercury sealed with the 
clutch itself. Under rotation, this builds 
up a hydraulic pressure which is applied 
directly to the friction shoes, the force 
varying as the square of the rotational 


speed. 
+ 


then able to bring to bear its greatest 
torque plus the inertia of its rotor to start 
the load Motor,current is greatly re 
duced and the starting windings are pro 
tected. Mercury (Quicksilver) is used as 
the control medium because of its high 
specific gravity. Centrifugal force acting 
on a small amount of mercury produces 
hydraulic pressure which is dependent 
upon the “‘head”’ of mercury rather than 
the amount. This pressure is utilized 
without the use of levers or other mechani- 
cal means, to cause the engagement of the 
fraction elements of the clutch. The 
manufacturer has developed standard 
clutches for all types of electric motors up 
to 15 h.p., and for internal combustion 


engines 








Concrete Vibrating Machine 


THe ViBeER SLAB, a multiple high-speed 
internal vibrating machine has been de 
veloped and used most successfully for th. 
positive compaction of concrete i: large 
masses. Higher quality concrete with sub 
stantial savings in time, labor, constry 
tion and maintenance costs have rx sulted 
from its use. It is designed for continuous 
full width, full depth compaction of slabs 
up to 25 feet It requires but a single 
operator and may be attached to mos 
types of spreading and finishing equi 
ment. The Viber Slab uniformly cx mpacts 
the stiffest concrete mix on slabs as fast 
it can be placed, the entire depth being 
vibrated, not just the surface. Unusual 
slab strength is produced economically by 
the consistent compaction of the Viber 
Slab 


+> 


A New Conveyor Belt 


A NEW CONVEYOR belt, 250 to 400 per 
cent stronger than previous rubber-fabri 
belts has been developed by United Stat: 
Rubber Company for conveying coal, iro: 
ore and other bulky materials over long 
distances It is announced by W. H 
Cobb, vice-president of the Company 

The key to increased strength is a revo 
lutionary new textile construction of nylor 
and Ustex yarn that increases the permis 
sible working tension of each ply two and 
one-half times and permits the use of mor 
plies. 

The new product is especially designe: 
for use in mines, quarries, and large dat 
construction projects. It should save t 
dustry many thousands of dollars annu 
ally through lower maintenance costs am 
improved efficiency of material handling 
equipment. It carries heavier loads thar 
other rubber-fabric belts and will exten 
the range of conveyors. It eliminates 
many costly transfer points and extra 
driving mechanisms 

In addition to greater strength, the new 
belt has the advantages of low stretc! 
lengthwise and increased flexibility cross 
wise. These two features make it possibl 
to build a longer and heavier belt with 
minimum of stretch and excellent trough 
ing qualities. More than twice as many 
plies can be used. The belt can be splice 
easily and quickly, an important cons 
eration in installations where it is deliver 
in sections and made endless at the opera! 
ing site. In the event of accidental dan 
age, repairs can be made promptly by con 
ventional repair techniques 


Ustex yarn is a development » 

. . ‘ T 

Rubber Company textile scientis | 
was used during the war to make Arm) 


its 


parachute harness and the new belt 's ! 
most important postwar applicator 
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lew Anti-Corrosive Process 


ATE, in anti-corrosive process 
ords 20 years protection to fer 
igainst all common corrosive 
been announced by Industrial 
tectives, Inc., Dayton, Ohio 
has been used successfully 
on the interiors ind exteriors 
nd gasoline tanks and bridges 
parts, and on marine installa 
it affords not only anti-cor 
ilso inti-fouling service 
is a “one coat” protective 
It posseses remarkable abrasion 
Even when sizable areas are 
yy unusual scraping or wear, 
rotection is assured through 
crifice of the film. An affiliated 
y. Industrial Metal Protectives 
of Virginia, Newport News, 
ll be the initial producers of 
wrosive product, but additional 
ring and treatment plants are 
The initial commercial 
of “Zincilate’’ has begun and 
re available for distribution 


New Versatile Fluid Motor 


SE REQUIRING rotary power! 
trolled variable speed, and partic 
here shock-loads present prob 

onventional motors, the an 

of a radically new Fluid 
yw the Denison Engineering Co., 

Ohio, will be of interest. This 
d Motor of axial piston design ts 

i 3 hp and 5 hp capacity 
vithout a speed control valve 
vithout a choice of geared-head 
various gear ratios; and with a 
of brackets for mounting the 
th equal operating efficiency in 
tion desired 
tor features an exclusive ‘‘Float 
wherein constant pressure con 
intained between the driving and 
tnents without the use of me 
linkages or connecting rods of any 
said that this eliminates the 
ve effects of backlash or inertia 
from sudden starts, stops, and 
rhe motor is fully self-starting; 
equally efficient in either direction 
tantaneously reversed, and is 
y self-lubricating 

juipped with the speed-control 

Fluid Motor can be pre-set to 

iny speed within its capacity 
peed variations are obtained by 

ment of a knurled knob on the 
valve. A plunger device inter 
th the speed-control valve per 
nt acceleration from any pre-set 
full speed whenever desired 
nger 1s released, the motor re 
mce to its pre-set speed 
features reported on this motor 
implified design, with number of 
parts reduced to a minimum; 
gged construction; use of stand 
mercial-type ball-bearings; pro 
r economical maintenance; and 
y moderate in price. For com 
ciications on this new Fluid 
rite The Denison Engineering Co., 
16, Ohio 
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hisel Point Leads 


Think of the better work you can do, particularly on 
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big-scale plans and drawings. The efficient rectan- 





gular lead sharpens with 20% more graphite at its 





chisel point — and wears just that much longer. 


It’s the same HI-DENSITY graphite that gives round- 
lead VAN DYKES their great advantage in repro- 





duction quality. Extra opacity for sharper, clearer 


points. 


The special Chisel Point Leads come in 6H, 4H, 2H, 
HB, 2B and 4B, Clip the coupon, and try one! 


\“VAN DYKE” EBERHARD FABER. u.s.a. — 









i oelllaeslliiesillisatiaadiandlidicadtiatiemstiamtiendtitentidtiastiamtn antitank ——e 


BBERHARD FABER Fos 


37 Greenpoint Avenve, Dept. CE-6 Brooklyn 22, New York 


I'd like to experiment with a FREE SAMPLE 
—____._degree Chisel Point VAN DYKE. 























New Framing Ancho: 


i A Cc i & D F g } $ e i A NEW TIMBER connector, know as , 
framing anchor, used to increase : igidity 


> 
FOR around window and door openings ind a: A 
added strength in floor and wall fra:ning ix 


B y i L D | | 9 Ss ° al H G H WAY Ss | meeting with wide-spread approval by 


architects and engineers, according to th, 
Timber Engineering Company 
Made of 18-gage zinc-coated, « sior 


resistant sheet steel, the anchors are joing 
to the wood with non-splitting full bodig 
nails that develop maximum shear withoy 
splitting the lumber 

Known as Trip-L-Grip framing anchor 
the devices have been laboratory tested a; 
Georgia Tech and are now specified in joiy 
ing joists to beams, beams to posts, sty 
to sills, rafters to plates, studs to zirts an 
other house framing connections. They Th 
develop both shear and tension. Costs ar 
reduced through eliminating presently 
used cumbersome and expenstve methods 


se 
awk Pal , 
ee) La | and less materials are required 
Toe nailing uncertainties are replaced 
@ REINFORCING BARS @ WIRE MESH bridging is eliminated in attaching joist: 
@ CENTER JOINT on trusses and notching is unnecessary 


SPIRALS 
Like all basically sound units, they are of durit 


WELDED STIRRUPS Cc @ DOWEL SPACERS 
LA = the utmost simplicity. If connections ar of ha 


. 
+ 

@ STEEL JOIST @ DOWEL BAR ASSEMBLIES 

‘ at angles, flanges can be bent accordingly 
o 





PIPE AND CONDUIT @ PIPE REINFORCEMENT 2 . ‘ 
weive fer Cotel In addition to home construction, anchors print 
a ——— © AccEssuRtEs are also used in farm buildings, prefabr 
-ated housing, timber trusses, form wor! deva: 
FOR IMMEDIATE CONSTRUCTION ON APPROVED PROJECTS aanman m hrrenaes jigs and templet . 
: , é s, and template 
OR POST WAR PLANNING For further information write the Timber 


Engineering Company, 1519 Eighteent 


L ACL EDE ST 3 EL COMPA N Street, N.W., Washington 6, D.C Hel 


GENERAL OFFICES ARCADE BUILDING ST. LOUIS, MISSOURI + 
New Line of Sewage Pumps 











A NEW LINE of Worthington “dry pit 
centrifugal pumps has been introduced 




















it Can Be Your Worthington Pump & Machinery Cor , 
&g ou 
e ' poration, Harrison, N. J. The line cor 
Library Department! sists of seven sizes for each of three typ Lomi 
covering complete range of requirement 
A trained staff and a fully equipped Designs have been standardized for may shipp 
} rchangeability of part ' 
library would be a valuable addition meentes interchang . lity rene Fund: 
. Features of this line include the follow 
to your company. The Service 
B f the I Cant ing: renewable shaft sleeve, heavy-dut and f 
ureau ¢ the Engineering < -1e 5 " : P 
. , gincering societies ball bearings, positive grease lubricati 
Library can be that new department non-clogging impeller, and rugged casing livery 
in your organization, yet more Line drawings, scaled */, in. to | 
adequately manned and _ better suitable for tracing in plans, are availa Cente 
equipped than any individual organ to consulting engineers upon request. D Sorted 
>. aan ~xcre 
ization library could possibly be. scriptive bulletin W-317-B10 is also ava 
able decad 
Use this service. Over 4,000 bibli- 
_— . 
tions f 


ographies on engineering subjects 
are on file. 150,000 engineering 


Low-Hydrogen Electrode cutie’ 


A NEW ELECTRODE which simplifies t 
welding of high sulfur, free-machining 
sheet and of certain high-tensile, low-al 


texts and files of every worth-while 
periodical are available for further 
research to meet your specific needs. 



































A letter, a telephone call or a tele- i Dor 
, eee steels, is announced by The Lincoln Ek OI 
HW] gram will place the Service Bureau . . AP 
: diene tric Co., Cleveland, Ohio shippi: 
a four s§ nice. ar . . ip 
; The new Lincoln Electric electro PI 
Use the service of your Engi- known as ‘‘Shield-Arc LH-70,” has a low 
neering Library—The charges hydrogen, low-moisture coating and Is 
cover only the cost of the service and signed for use with d.-c. polarity, as th COMA 
. re > > ile > 70,008 
represent but a fraction of the value welded tensile aS = 
. 80,000 tensile strength and elongatior 
you will receive. on e ; ; 
25 to 30 percent. Welding currents us 
i i ieti are high in comparison with other 
The Engineering Societies position-type electrodes. The rang 
L I b rary '/, in., 100 to 135 amperes; *°/» 0 4 
w y to 190 amperes; and */j¢ in., 180 to 4 
29 West 39th Street, New York, N.Y. amperes. A rather short are is recom 
LL _-- 
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Mister- 
Can You Spare a Book 


? 


The Libraries of Half the World 
Were Destroyed 


during World War II in the fires of battle and in the fires 
of hate and fanaticism. There is an urgent need now for 
printed materials which are basic to reconstruction of 


devastated areas and which can 


Help Remove the Intellectual Blackout 
of Much of the World. 


To fillin part this great need, the Engineers Joint Council 
Committee on International Relations is collecting and 
shipping abroad engineering books and_ periodicals. 
Funds also are solicited for handling and shipping costs 
and for purchase of new books for special needs. De- 
livery abroad is effected through the American Book 
Center, Incorporated. Transactions of the Engineering 
Societies, engineering magazines, particularly of the last 
decade, scholarly books which are important contribu- 
tions to their fields on all subjects, especially the sciences 


and technologies, are wanted. 


Donors of funds or technical literature should write for 


shipping instructions to the 


COMMITTEE ON INTERNATIONAL RELATIONS 


29 WEST 39TH STREET 
NEW YORK 18, N. Y. 
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NOW Rolled from 
Alloy or Mild Steel 





Steel Piling 


Rolled from a new steel alloy, Caine 
Corr-Plate is now 25% stronger and has 
nearly 100% greater corrosion resistance. 
This alloy makes available equai strength 
ond nearly double the life in a 25% 
lighter piling. Approved by Highway 
Departments and U. S. Engineers. 






Caine Corr-Plate Steel Piling hos been used the world over for Founda- 
tions, Dams, Retaining Walls, Docks, Levees, Bulkheads, Sewers, Disposal 
Plants and hundreds of other jobs—It's stronger, lighter, nestable, easy 
to drive and water tight; can be re-used again and again. 


Doubled life and 25% greater strength make Caine Corr-Plate Steel Piling 
the bargain buy in piling! 
NOW, MORE THAN EVER BEFORE... in, Von 
STRONGEST PER POUND WEIGHT WA ’ 
CAINE STEEL COMPANY [<a : 
STEEL PILING DIVISION, 1820 N. Central Avenue, Chicago 39, Illinois 
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- KOH-I-NOOR 


The RIGHT pencil 
for the RIGHT job 











YOON'THOHX * HOON'T-HOHM * HOON'T-HOM + HOON-I-HO 





KOH-I-NOOR - KOH-I-NOOR - KOH-I-NOOR 


Send For Leaflet No. 4 


The RIGHT pencil for the RIGHT jot 


2 F N Bl MSBURY. NEW JE! 
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FOR SPEED 
LG 
STEEL SHEETING 


Sheeting jobs, whether permanent or 
temporary, are done quickly and eco- 
nomically with ARMCO Steel Sheet- 
ing. Check these advantages: 

SAFE STRENGTH . . . ARMCO Sheet- 
ing is corrugated to assure ample 
strength with light weight. This 
makes for easy handling and quick 
installation. 

Easy TO Drive . . . Light weight 
and small displacement area simplify 
driving. Sections butt together or are 
held securely in place by interlocking 
joints that assure the right alignment 
and practical water-tightness. 

Low Cost ... Besides economy of 
installation ARMCO Sheeting is low 
in cost. You buy the exact weight you 
need. Repeated use of the sheeting 
makes job costs surprisingly low. 

ARMCO Sheeting is nestable and 
requires comparatively little space 
for shipment and storage. Write for 
prices and information on how 
ARMCO steel sheeting can better do 
your job. Armco Drainage & Metal 
Products, Inc., 2035 Curtis Street, 
Middletown, Ohio. Offices in Prin- 


cipal Cities. 
SRC 


VY 


ARMCO STEEL SHEETING 
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Hydraulic Tractor Loader 


The LOADTRAC, an attachment for 
the Ford-Ferguson Tractor, is designed for 
fast, powerful loading, digging, and lifting, 
in industry and on the farm It incor 
porates many new engineering and design 
principles in a hydraulic loader Its 
unique design enables the greatest hy 
draulic force to be exerted at the “‘break 
ing-out"’ position at which point it will lift 
2.000 Ib and sustain, at a height of 8' 
feet, 1,000 pounds. It raises to this height 
in 5 seconds and lowers to the ground in 4 
seconds 

Phe LOADTRAC's unique design trans 
fers loading thrust to the rear wheels 
through horizontally mounted cylinders 
removing any strain from the tractor it 
self. A built-in, self-contained, hydraulic 
system provides instant, positive, finger 
touch control with its power derived from 
a heavy-duty, low pressure, 7'/» gpm pump 
driven continuously by a_ heat-treated 
spline drive from the front of the crank 
shaft. Thus, positive loader operation is 
continuous as long as the engine is running, 
without regard to the clutch position. The 
frame of the LOADTRAC serves as a 
reservoir for 5 gal. of hydraulic fluid. The 
tractor’s own hydraulic system remains 
free for plow, terracer, or other use 

The LOADTRAC is mounted to the 
tractor in front by the installation of a 
special axle hinge pin to which the front of 
the loader is attached. In this manner, 
weight is placed directly from the loader 
to the axle as well as maintaining align 
ment between the pump and crankshaft 
The LOADTRAC is of tubular all-welded 
construction, and no bolts or assembly is 
required rhe original installation of a 
special heavy fan sheave and axle hinge pin 
is made in an hour, after which the LOAD 
TRAC may be installed or dismounted in 
10 minutes. Various attachments which 
include material bucket, manure fork, in 
dustrial crane, industrial lift-fork, bull 
dozer, sweep-rake, snow plow, and coal 
bucket are available as additional attach- 


ments 





Three-Cu. Ft. Kinetic Mixer 


Tur Foorr Kinetic MIXxer, a portable 
3-cu. ft. machine employing a radically new 
mixing principle, has been announced 
by The Foote Co., Inc., Nunda, N.Y 
This mixer is designed to handle all types 
of cold asphaltic mixes, including sheet 
asphalt and asphaltic concrete It is 
claimed that the new mixing principle 
provides a thorough coating of all aggre 
gate particles with asphalt, making pos 
sible for the first time in a small mixer the 
completely successful use of chemical 
additives to eliminate the need for drying 
wet aggregates In addition to its use 





~10 MORE 


LAYNE UNITS 


FOR WICHITA, KAN, 


Wichita — magic city of progress — cross 
roads of the western airlines — growing and 
prospering has just ordered ten more com. 
plete Layne high efficiency Well Water Units. 
This makes a total of thirty-five, with @ daily 
production capacity of 45 million gallons of 
water. Here again, quality, sturdiness, and 
overall efficiency of Layne Well Water Sy: 
tems have scored definite superiority. 

Wichita long endured a dangerously low 
water supply, but Layne top flight hydrolog- 
ical engineering skill explored and found 
water bearing strata—and then installed 
modern water producing equipment. 

Wichita is only one of many cities that 
profited by placing its water producing 
problem up to Layne—the world's most er- 
perienced ground water developers. Such 
proven skill is worthy of serious consideration 
by all cities, factories, railroads, refineries 
and irrigation projects that need more water. 

Unusually interesting and valuable bulle- 
tins, catalogs, etc., may be obtained by writ- 
ing Layne & Bowler, Inc., General Offices, 
Memphis 8, Tennessee. 


PUMPS for Wells—Lakes—Rivers— 
Reservoirs — Irrigation Projects — ars 
obtainable in sizes from 40 to 16,000 
gallons per minute, powered by elec: 
tric motor, V-belt or angle gear drives. 
Write for Pump Catalog. 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


AFFILIATED COMPANIES: Layne Arkansas Co. 

Stuttgert. Ark. * Layne-Atiantic Co., Norfolk, V# 

Layne-Central Co Memphis Tenn * 1 ye Norte 

Co Mishawaka, Ind * Layne-Louisiana ©o., Lake 
> La * Louisiana Well Co., Monroe 

New York City * Layne Nort 


o Milwaukee. Wis. * Layne-Ohte ¢ ‘ 
* Layne-Pacific. Inc., Seattle. Wash. * La ne- Texa 
Co Houston, Texas * Layne-Western ‘ Kanse 
City. Mo. * Layne-Western Co. of Minn.. ¥ apor* 
finn. * International Water Suenty Led., I Ont 
Can. * Layne-Hisparo Americana, 8. A.. ™ » DF 
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x oii Engineering 


Service 


* ote Engineers 
2 
7. By Engineers 


PENNSYLVANIA 


DRILLING COMPANY 
PITTSBURGH, 20, PA. 
* 


Complete drilling and grouting 
service for construction and mining 





IRVING GRATING 





“A Fitting Grating for Every Purpose” 


Rivceted 


Walkways — Stair Steps — Platforms 
Trucking Aisles — Trench Covers 





Press-Locked 
Industrial Plants — Oil Refineries 
Chemical Plants — Power Houses 

Naval and Merchant Ships 

Locomotive, Passenger and Freight Cars 






hee hn io nh ? 2 no 2 Lele lo n.| 






Welded 
Catalog for the asking. 




















IRVING SUBWAY GRATING CO., INC 


HOME OFF e . 


LONG 
WESTERN ( 


EMERYY 
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for patching and paving asphalt areas, the 
mixer has been successfully employed 
on asphaltic floor emulsions, sand, chem 
icals, concrete, and other construction and 
industrial mixes 

Capacity of the Foote Kinetic Mixer 
under good conditions is as high as two 
batches per minute. The operating cycle 
at this speed is 5 sec for charging from a 
wheelbarrow, 20 sec for mixing, and 5 
sec for discharging by a hand-controlled 
chute at the top of the machine 

The mixing action which permits this 
high output is accomplished by a revolving 
drum and three stationary blades. Mate 
rial is held against the inside face of the 
drum by centrifugal force An energy 
converter blade peels a stream of material 
off the drum face, creating an end-over 
end mixing action Two cross-mixing 
blades create a side-to-side mixing action 
Asphalt is introduced into the drum by a 
Yale & Towne Tri-Rotor Pump at a 
maximum rate of 8 gal in 6 sec. The pump 
is controlled by an automatic timer which 
closes the hand-operated control valve 
when the desired gallonage has been 
introduced. This pump can also be used 
for unloading tank cars of asphalt 

The mixer is powered by a 12-hp gasoline 
engine or can be equipped with an electric 
motor. Overall height is 58 in., length 81 
in., width 68 in. Approximate weight is 
1500 Ibs. Pneumatic tires are 6:00 K 16 
An adjustable truck hitch is provided for 
transporting. Literature can be secured 
from the manufacturer 


New Type Material Handler 


The SALSBURY TURRETEER, a new type 
material handler, is credited with sub 
stantially increasing production at the 
United Concrete Manufacturing Company 
plant in Roscoe, Calif. The Turreteer is 
designed and built at Salsbury Motors, 
Inc., a subsidiary of Northrop Aircraft, 
Inc., builders of the famed Flying Wing 
B-35 long-range bombers 

The Salsbury Turreteer has its power 
unit mounted in an encased turret which 
swivels like the revolving gunmount of a 
warplane. Direction of travel is altered 
by revolving the turret, a mechanical im 
provement which eliminates gears and 
transmissions. The drive wheel is com 
bined with the power plant as a single unit 
The gasoline tank is mounted in the hood 
of the turret 

Only three controls are necessary 
throttle, steering turret and brake Phe 
accelerator automatically engages the 
clutch and as the Turreteer gains speeds, 
the transmission shifts automatically into 
the most economical range to handle the 
load. It is equipped with a ‘“deadman’”’ 
type brake Four widely spaced wheels 
give balance and stability to the load 
Operation of the Turreteer is so simple that 
any one who can drive a car can operate it 
easily 

The Turreteer will operate continuously 
from ten to twelve hours on 3 gal. of 
gasoline, haul loads to 4,000 Ib. at speeds as 
high as eight miles an hour with any stand 
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WYTEFACE “A” 


TRADE MARK 
STEEL MEASURING TAPES 


The man who knows and uses 
measuring tapes instantly recog 
nizes the superiority of WYTEFACI 
“A” Steel Tapes. Raised black 
graduations and rims, on a crack 
proof white surface, make these 
steel tapes as easy to read in the 
brightest glare as in the dimmest 
light. See WYTEFACE “A” heavy 
duty and general purpose steel 
tapes at your dealer's, or write 
for catalogue 


WYTBFACE Steel Tapes and Tape Rules 
are protected by U. S. Patent £,089,209 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO + DETROIT + ST. LOUIS 
SAN FRANCISCO - LOS ANGELES - MONTREAL 
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NEEDLESS DESTRUCTION 


OF FISHI 


HEAD LOSS... AT YOUR 
INTAKES! 


SCREEN MAINTENANCE 
WORRIES! 


CRITICISM... FROM 
CONSERVATIONISTS! 


STOP 
STOP 
STOP 
STOP 

















AN 
INVISIBLE BARRIER 











Burkey Electric Fish Screens sol¥ 
your fish contro! problems 
cheaply, effectively, harmle 
Electronic impulses keep fish of a 
sizes safely away from intakes 6 
outlets. The electrode systems are 
custom-built for your particular 
intake—designed to permit a 
head of water. No screen clean 
ing necessary. 
Every Burkey installation | 
engineered to your problem 
gardless of size. Burkey ric = 
Fish Screens are fees ta 
by years of service in condensing » 
water intakes, hydroelectti¢ plants, 
water systems and industrial pump- = 
ing installations. Recommended by | 
State Conservation Officials. 


& SEND FOR LITERATURE =~ 
AND QUOTATIONS 
< —. 


ELECTRIC FISH SCREEN CO. 
1130 M. Poinsettia Place © Hollywood 46, Calif 


Literature Available 


Protective Coatinc—Prufcoat Labo- 
| innounce 1 new catalog 

foldet cribing their line of Prufcoat 
Protective Coatings This catalog lists 
feature of Prufcoat, chemical agents 
Prufcoat resists, an interesting variety of 


actual case histories as well as Prufcoat 
uses and complete application information 
It ce 


scribe how 


yrotection against corrosion and lists speci- | 
by 


Copies may be obtained 
uddressing Prufcoat Laboratories, 


63 Main St., Cambridge 42, Mass 


| 
hncations 
Inc., 


. 


BooKLet— The 
Co., Chicago, 
Ill., announces the publication of a new 
bookl he The 
describes the reduction of 
losses from highly volatile liquid by storing 
Hortonspheres 
he correct storage pressure required to 
prevent from 
liquids can be read directly from the chart 
included in this booklet 
chart for determining the vapor pressure 
of the product to be stored at a given tem- 
perature ire described 
ind photographs of three typical gaging 
\ copy of the booklet 


sent on request 


NSPHERE 
Iron 


New HortTo 


Chicago Bridge and 
Hortonsphere.”’ It 


evaporation 


S-page 


them under pressure in 


standing losses 


Gaging methods 
units are shown 


will be 


PLANT-MIXED ASPHALT PAVEMENTS 
Detailed descriptions of types of asphalt 
paving in which asphalt and aggregate are 
mixed in a plant are set forth ina booklet 
recently published by The Texas Co. This 
booklet covers the proper procedure and 
materials to be used in the construction of 
sheet asphalt, sand asphalt, and the vari 

of hot and cold-laid asphaltic 
paving. Helpful information 1s 
furnished on the correct method of unload 
isphalt from tankcars. Copy of the 

»btained free by writing 
Asphalt Sales Department, 

New York 17, N.Y 


ous typ ‘ 


concrete 


ing 
booklet mav be 
The J xas Co., 
135 E. 42nd St., 

New Pump CaTaLoc—aAn entirely new 
catalog of 180 pages is announced by The 
Deming Company of Salem, Ohio, manu- 
facturers of an extensive line of pumps and 
The first 86 pages cover 
lines of pumps including 
centrifugal pumps, 
drainers, drainers, 


water systems 
the industrial 
numerous types of 
pumps, cellar 
well turbine pumps, high pressure 


sump 
deep 
pumps, condensation return units, boiler 
feed pumps, mine pumps, Triplex pumps, 

Turbo-Flo"" pumps and rotary pumps. 
Balance of the catalog consists of 65 pages 
on the extensive lines of Deming Water 
Systems for domestic and farm use and 29 
pump accessories and spray 
pumps. Large sectional views and ex- 
terior views of each type of pump supple- 
ment detailed descriptions of construction 
Additional information 
includes tables, selection 
tables, and useful engineering information 
ibout pumps, 
equipment 


pages on 


ind operation 


performance 


relating to various factors 


water systems and related 
Several new lines of Deming Pumps are 
featured in the new book which is identi 
fied as “‘Catalog No. G-47."" The Deming 


Company, Salem, Ohio 


Prufcoat gives positive | 


volatile 


There is also a | 








SOIL AND ROCK 
BORING DIVISION 
FOUNDATION EXPLORATION 
FOR HEAVY STRUCTURES 
through 


DIAMOND AND SHOT 
CORE DRILLING 


SOIL AND ROCK BORINGS 


DRY SAMPLE BORINGS 


TEST PITS 


MacArthur 
CONCRETE PILE CORP 


18 EAST 


NEW YORK ry WN 


48th STREET 


GOLDEN -ANDERSON 
HIGH PRESSURE 
COLD WATER 


Hoot VALVES 


Available in standard sizes from 
3 inch to 36 inch, in Angle and 
Globe Patterns— iron, semi-steel, 
and cast steel bodies with non- 
corrosive trim of bronze, Gav- 
alley or Stainless steel. 

100-page descriptive Catalog, 

= {ree on request. 





GOLDEN-ANDERSON 


Specialty Company 
Vv 


PITTSBURGH 22, PA 
1947 * CIVIL ENGINEERING 


June 





IDERSON 
Company 


yRGH 22, PA 





